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Identifying the potential causes, as well as the appropriate assessments and any
        treatment required, is critical to intervening or consulting in a timely and meaningful way.
        This course provides a discussion of the differential diagnosis of a few of the many
        hemorrhagic conditions that may present during pregnancy, including the incidence and
        potential causes of early pregnancy loss and second and third trimester bleeding.
        Furthermore, nonobstetric causes of genital bleeding in pregnancy should be part of any
        differential diagnosis. Knowledge of appropriate history, physical, laboratory, and
        diagnostic data required to reach an accurate diagnosis and management plan is vital in
        providing optimal care to obstetric patients. The patient and her family's needs for
        education and support should also be addressed.
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Course Overview



Identifying the potential causes, as well as the appropriate assessments and any
        treatment required, is critical to intervening or consulting in a timely and meaningful way.
        This course provides a discussion of the differential diagnosis of a few of the many
        hemorrhagic conditions that may present during pregnancy, including the incidence and
        potential causes of early pregnancy loss and second and third trimester bleeding.
        Furthermore, nonobstetric causes of genital bleeding in pregnancy should be part of any
        differential diagnosis. Knowledge of appropriate history, physical, laboratory, and
        diagnostic data required to reach an accurate diagnosis and management plan is vital in
        providing optimal care to obstetric patients. The patient and her family's needs for
        education and support should also be addressed.

Audience



This course is designed for all nurses, physicians, and physician assistants, especially those working in clinics, private practice, obstetric/gynecologic practice, or emergency room settings.

Accreditations & Approvals



In support of improving patient care, TRC Healthcare/NetCE is jointly accredited by the Accreditation Council for Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing Center (ANCC), to provide continuing education for the healthcare team. NetCE is accredited by the International Accreditors for Continuing Education and Training (IACET).  NetCE complies with the ANSI/IACET Standard, which is recognized internationally as a standard of excellence in instructional practices. As a result of this accreditation, NetCE is authorized to issue the IACET CEU. 

Designations of Credit



This activity was planned by and for the healthcare team, and learners will receive 10 Interprofessional Continuing Education (IPCE) credit(s) for learning and change.

 NetCE designates this enduring material for a maximum of 10 AMA PRA Category 1 Credit(s)™. Physicians should claim only the credit commensurate with the extent of their participation in the activity. NetCE designates this continuing education activity for 10 ANCC contact hour(s). NetCE designates this continuing education activity for 1 pharmacotherapeutic/pharmacology contact hour(s). NetCE designates this continuing education activity for 12 hours for Alabama nurses. 

Successful completion of this CME activity, which includes participation in the evaluation component, enables the participant to earn up to 10 MOC points in the American Board of Internal Medicine's (ABIM) Maintenance of Certification (MOC) program. Participants will earn MOC points equivalent to the amount of CME credits claimed for the activity. It is the CME activity provider's responsibility to submit participant completion information to ACCME for the purpose of granting ABIM MOC credit. Completion of this course constitutes permission to share the completion data with ACCME.

 Successful completion of this CME activity, which includes participation in the evaluation component, enables the learner to earn credit toward the CME and/or Self-Assessment requirements of the American Board of Surgery's Continuous Certification program. It is the CME activity provider's responsibility to submit learner completion information to ACCME for the purpose of granting ABS credit.

 Through an agreement between the Accreditation Council for Continuing Medical Education and the Royal College of Physicians and Surgeons of Canada, medical practitioners participating in the Royal College MOC Program may record completion of accredited activities registered under the ACCME's "CME in Support of MOC" program in Section 3 of the Royal College's MOC Program.

 AACN Synergy CERP Category A. NetCE is authorized by IACET to offer 1 CEU(s) for this program. 

Individual State Nursing Approvals



In addition to states that accept ANCC, NetCE is approved as a provider of continuing education in nursing by: Alabama, Provider #ABNP0353, (valid through July 29, 2025); Arkansas, Provider #50-2405; California, BRN Provider #CEP9784; California, LVN Provider #V10662; California, PT Provider #V10842; District of Columbia, Provider #50-2405; Florida, Provider #50-2405; Georgia, Provider #50-2405; Kentucky, Provider #7-0054 through 12/31/2025; South Carolina, Provider #50-2405; West Virginia RN and APRN, Provider #50-2405. 

Special Approvals



This activity is designed to comply with the requirements of California Assembly Bill 1195, Cultural and Linguistic Competency. 

Course Objective



Bleeding during pregnancy is a frightening and potentially life-threatening event occurring in one out of every five pregnancies. The purpose of this course is to assist nurses, nurse practitioners, physicians, and physician assistants working in a variety of settings to understand, triage, and manage bleeding in pregnancy in order to facilitate more efficient diagnoses and treatment, resulting in better patient outcomes.

Learning Objectives



Upon completion of this course, you should be able to:
	Discuss the epidemiology of hemorrhagic conditions in pregnancy.
	Identify potential causes of bleeding in pregnancy and pregnancy loss.
	Compare the presentation and management of the different types of spontaneous abortion, including patient education and support needs.
	Describe the risk factors and signs and symptoms associated with ectopic pregnancy.
	Discuss the management and treatment of ectopic pregnancy, including the role of ultrasound.
	Describe gestational trophoblastic disease (GTD) and hydatidiform molar pregnancy.
	Review the differential diagnosis of and complications correlated with complete, partial, and marginal placenta previa.
	Define abruptio placenta and identify the associated risk factors.
	Review the appropriate management of abruptio placenta.
	Describe the evaluation of additional causes of bleeding in pregnancy.
	Outline the importance of an interpreter in caring for non-English-proficient patients.



Faculty



Denise Wheeler, MS, ARNP, is a certified nurse-midwife in Des Moines, Iowa. She earned an Associate degree in Nursing in 1975, a Bachelor’s degree in Nursing from St. Louis University in 1982 and a Master’s degree in Nursing Sciences from the University of Illinois at Chicago in 1983. She has worked in a variety of settings, from out-of-hospital birth centers to tertiary care centers, and has gained significant experience in caring for women experiencing bleeding in pregnancy. She has authored papers and book chapters for publication and has been a guest lecturer at conferences for undergraduate and graduate nursing education programs.
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About the Sponsor



The purpose of NetCE is to provide challenging curricula to assist
        healthcare professionals to raise their levels of expertise while fulfilling their
        continuing education requirements, thereby improving the quality of healthcare.
Our contributing faculty members have taken care to ensure that the
        information and recommendations are accurate and compatible with the standards
        generally accepted at the time of publication. The publisher disclaims any
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Implicit Bias in Health Care




      The role of implicit biases on healthcare outcomes has become a concern,
      as there is some evidence that implicit biases contribute to health
      disparities, professionals' attitudes toward and interactions with
      patients, quality of care, diagnoses, and treatment decisions. This may
      produce differences in help-seeking, diagnoses, and ultimately treatments
      and interventions. Implicit biases may also unwittingly produce
      professional behaviors, attitudes, and interactions that reduce patients'
      trust and comfort with their provider, leading to earlier termination of
      visits and/or reduced adherence and follow-up. Disadvantaged groups are
      marginalized in the healthcare system and vulnerable on multiple levels;
      health professionals' implicit biases can further exacerbate these
      existing disadvantages.
    

      Interventions or strategies designed to reduce implicit bias may be
      categorized as change-based or control-based. Change-based interventions
      focus on reducing or changing cognitive associations underlying implicit
      biases. These interventions might include challenging stereotypes.
      Conversely, control-based interventions involve reducing the effects of
      the implicit bias on the individual's behaviors. These strategies include
      increasing awareness of biased thoughts and responses. The two types of
      interventions are not mutually exclusive and may be used synergistically.
    


1. INTRODUCTION



Healthcare providers will often find themselves triaging the care of a patient experiencing
      bleeding in pregnancy. While bleeding in pregnancy is alarming to patients and their families,
      the assessment and initial management can also be intimidating to non-obstetric healthcare
      providers. For purposes of this course, bleeding during pregnancy means bleeding from the
      uterus, vagina, or non-genital pelvic sources, manifest as sudden awareness of blood coming
      from the vaginal area. Identifying potential causes, as well as appropriate assessments and
      any treatment required, is critical to intervening or consulting in a timely and meaningful
      way. This course will cover the differential diagnosis of common hemorrhagic conditions that
      may present during pregnancy, including the incidence and causes of early pregnancy loss and
      second and third trimester bleeding. Furthermore, non-obstetric causes of genital bleeding in
      pregnancy should be part of any differential diagnosis. Knowledge of appropriate history,
      physical, laboratory, and diagnostic data required to reach an accurate diagnosis and
      management plan is vital in providing optimal care to obstetric patients. The patient and the
      family's needs for education and support should also be addressed.

2. SCOPE OF THE PROBLEM



Approximately 20% of women experience at least one episode of
      vaginal or uterine bleeding during pregnancy [1]. In fact, the awareness of blood issuing from the vaginal area is one of the most common
      reasons for unscheduled calls and visits to the office and emergency room. This condition is
      potentially life-threatening and frightening for patients and family members. Studies indicate
      that 15% to 20% of recognized pregnancies abort spontaneously; the actual number may approach
      50% of all pregnancies, but many are misinterpreted as a "late period" [1]. Because many patients do not recognize their
      own early signs of pregnancy, it is difficult to know how the incidence rate of
      preimplantation pregnancy losses compares with postimplantation pregnancy loss [1,2]. Patients with first trimester vaginal bleeding may be at higher risk for
      preterm delivery, low birth weight at term, and neonatal death [3]. Bleeding during pregnancy requires a
      thorough, compassionate evaluation to avoid possible complications, and address the meaning
      and importance of pregnancy to the patient and/or their family.
Bleeding during pregnancy has a variety of causes, the most important of which involve the gravid uterus (Table 1). However, bleeding that initially appears to be vaginal might actually have its origin in sites other than those connected to the genital tract. A methodical approach using the history, physical exam, laboratory analysis, ultrasound, and appropriate follow-up usually reveals the correct diagnosis and avoids potential complications or misdiagnoses. Common causes of bleeding in the first trimester are threatened abortion, early pregnancy loss, and ectopic pregnancy; later, the differential diagnosis expands to include spontaneous abortion (miscarriage), hydatidiform molar pregnancy, placenta previa, placenta abruption, and bleeding from the cervix, bladder, vagina, or rectum.

Table 1: DIFFERENTIAL DIAGNOSIS OF BLEEDING IN PREGNANCY
	
              Implantation bleeding
Threatened abortion
Complete abortion
Incomplete abortion
Missed abortion
Septic abortion
Ectopic pregnancy
Hydatidiform molar pregnancy
Cervical insufficiency
Preterm labor
Placenta previa
Placenta abruption
Vasa previa
Lower genital tract malignancy
Trauma
Cervicitis
Cervical polyp
Vaginitis
Rectal sources of bleeding
Urologic sources of bleeding
Normal pregnancy
Labor


            


Source: Compiled by Author


The first bleeding episode in an otherwise normal pregnancy may be implantation bleeding,
      which typically coincides with an expected menses, 5 to 12 days after ovulation/conception.
      Often, this bleeding occurs before patients are aware that they have conceived. Implantation
      bleeding is usually lighter and shorter than a normal menses. The bleeding may be pink or
      brownish in color. Implantation bleeding has been thought to occur when the trophoblast
      attaches itself to the endometrium of the uterus, disrupting maternal blood vessels. The
      duration of implantation bleeding varies considerably, from several hours to several days
        [3,4]. A survey of 221 women attempting pregnancy was conducted to determine the
      frequency of very early pregnancy bleeding. Bleeding was defined as one or more days of
      bleeding or spotting between conception and the end of follow-up, usually eight weeks after
      the last menstrual period [4]. The women kept
      daily diaries and provided daily urine samples. Of the 151 women who conceived, 9% recorded at
      least one day of bleeding during the first eight weeks of pregnancy. Bleeding that resulted in
      expulsion of a pregnancy was not included in the analysis. Bleeding tended to occur around the
      time of an expected menses, but rarely on the day of implantation. Most bleeding episodes
      began five days after implantation; however, no pattern of the timing emerged from this small
      study. Women who smoked marijuana had a slight increase in bleeding (20% of marijuana smokers
      versus 8% of those who did not use the drug). Intercourse was not associated with vaginal
      bleeding. These data suggest that a few days of bleeding in early pregnancy is common and
      unrelated to pregnancy outcome. Bleeding that stops and then resumes may be associated with
      higher rates of spontaneous pregnancy loss.

3. AN OVERVIEW OF SPONTANEOUS ABORTION



The most common complication of pregnancy is spontaneous
      abortion (SAB), also referred to as miscarriage. The working medical definition of abortion is
      termination of a pregnancy by any cause before the fetus is viable. In the United States, an
      abortion is considered to occur if the pregnancy ends before 20 weeks' gestation or before the
      fetus weighs more than 500 grams [5]. Because
      80% of spontaneous miscarriages occur in the first trimester (i.e., the first 12 weeks of a
      pregnancy), this is becoming the more commonly used definition of miscarriage [6]. Because the word "abortion" is often
      associated with elective pregnancy termination, the terms "miscarriage" or "spontaneous
      pregnancy loss" are often used when talking with patients. The terms "early pregnancy failure"
      and "failed pregnancy" can be emotionally charged phrases that unintentionally imply failure
      to the patient and their family and should be avoided. Approximately 80% to 90% of women with
      a single spontaneous abortion are able to deliver a viable live infant in the next pregnancy
        [7].
Approximately 2.5% of those trying to conceive experience recurrent pregnancy loss, defined
      as the loss of two or more clinically recognized pregnancies before 20 to 24 weeks' gestation
        [181]. Progress in predicting risk and
      preventing recurrent pregnancy loss has been difficult because of variable clinical
      presentation and uncertainties about pathogenesis. The common causes include chromosomal
      errors, anatomic abnormalities of the uterus, autoimmune disorders, and endometrial
      dysfunction. For most couples, the prognosis for an eventual successful pregnancy is good;
      however, the likelihood depends on maternal age and number of previous losses [181]. Among 104 patients who underwent a
      multidisciplinary evaluation for recurrent pregnancy loss, the success rate was 91% for the
      large subset (80%) with an identified diagnosis and specific treatment [182]. Among the 19 patients without a specific
      diagnosis who were treated with in vitro fertilization, the success rate was 60%.
ETIOLOGIES OF SAB



The etiologies of miscarriage are only partially understood, and consecutive miscarriages in the same patient are not always due to the same cause [8]. Additionally, the etiology of miscarriage will vary greatly according to gestational age. Preimplantation losses, prefetal losses, and losses with only rudimentary fetal remains generally are due to intrinsic fetal problems (e.g., chromosome abnormality); later losses generally are due to either extrinsic or maternal factors [7,9].
One common cause of spontaneous abortion is a blighted ovum.
        The blighted ovum involves the fertilization of an egg that results in presence of a
        gestational sac and placenta but the absence of a fetus. Blighted ovum may be the result of
        a chromosomal abnormality and will always result in a miscarriage [10]. It has been estimated that at least 50% of
        clinically recognized SABs are the result of chromosomal anomalies, although some
        researchers have indicated that the frequency may be as high as 75% to 90% [7,11]. The most common genetic defect is trisomy (i.e., the possession of
        three copies of a particular chromosome instead of two), followed by X monosomy (i.e.,
        possessing only one copy of a particular chromosome), and polyploidy (i.e., possessing
        several complete sets of the same chromosomes) [7,11]. Because these
        abnormalities are random genetic mutations, the statistics still fail to explain a large
        number of SABs.
The two strongest indicators of threatened spontaneous abortion are extremes of maternal age (younger than 20 years of age or older than 35 years of age) and the presence of vaginal bleeding. Patients 25 to 30 years of age generally have the lowest risk of spontaneous abortion. Those who experience moderate-to-severe bleeding in the first trimester, particularly when accompanied by pain, have been found to be significantly more likely to miscarry than those with less bleeding [12]. Complaints of pain, human chorionic gonadotropin (hCG) levels greater than 500 mIU/mL, and concurrent cervical infection all have been negatively associated with miscarriage [13].
Environmental, autoimmune, mechanical, hormonal influences, plus paternal genetic factors are thought to be responsible for the remaining SABs. Factors not found to be statistically associated with miscarriage include gravidity, parity, prior ectopic pregnancy, one prior miscarriage, prior pelvic surgery, prior cesarean section delivery, prior pelvic inflammatory disease (PID), prior chlamydial or gonorrheal infection, or prior intrauterine device (IUD) use [13].
Environmental Factors



There are many recognized and as yet unrecognized teratogens that patients may be exposed to in pregnancy. A teratogen is a substance or organism that results in death or abnormality when a fetus or embryo is exposed to it. Vigorous criteria are applied to prove human teratogenicity, including proven exposure to the agent at critical times in the prenatal period, consistent reporting of similar outcomes in epidemiologic studies, careful documentation of clinical cases and presentation, teratogenicity in animals, biologic sense, and experimental proof. A listing of known and suspected teratogens has been catalogued [14]. Teratogens may include infections, such as toxoplasmosis, cytomegalovirus, rubella, parvovirus B19, herpes simplex virus types 1 and 2, human immunodeficiency virus (HIV), Lyme disease, Listeria, and Salmonella[15]. The presence of a sexually transmitted infection (STI) also has been associated with miscarriage. Syphilis, gonorrhea, and chlamydia have all been identified in specimens from first trimester aborted fetuses [2]. Although known infectious causes are rarely to blame for miscarriage, evidence of infection should not be ignored [7,8,9].
Caffeine
There is no evidence that a modest intake of caffeine
          (e.g., 200 mg/day) alters the risk of pregnancy loss. There are data showing that caffeine
          consumption greater than 300 mg/day is associated with increased risk of spontaneous
          abortion, whether of a normal karyotype or chromosome complement fetus [16,17]. The amount of caffeine consumed in food and beverage obviously
          varies. As a general guide, a 6-ounce serving of coffee contains about 100 mg caffeine
            [16]. Chocolate consumption has not been
          associated with an adverse pregnancy outcome [18].
Smoking
Cigarette smoking negatively affects pregnancy in many different ways. The risks appear to be dose dependent. Those who smoke more than 10 to 20 cigarettes a day have almost twice the risk of miscarriage as nonsmokers [19,20]. Prenatal smoking has been associated with 30% of small-for-gestational-age infants, 10% of preterm infants, and 5% of infant deaths. Cigarette smoking before conception may cause reduced fertility and conception delay. Maternal cigarette smoking during pregnancy increases the risk for pregnancy complications (e.g., placental previa, placental abruption, and premature rupture of the membrane) and poor pregnancy outcomes (e.g., preterm delivery, restricted fetal growth, and sudden infant death syndrome [SIDS]) [21; 22]. Between 2000 and 2004, an estimated 776 infants died annually from causes attributed to maternal smoking during pregnancy [22].
Although no increase in overall congenital malformations among smokers has been demonstrated, nicotine may be teratogenic when used in nicotine substitutes, such as nicotine gum or patches [23]. This effect may be the result of higher peak doses achieved by nicotine substitutes over smoking. However, it is possible that the teratogenic effect of tobacco smoke may be masked by the fetotoxic effects that result in spontaneous abortion, thus appearing to increase the teratogenic effects of nicotine substitutes. Passive smoking has been associated with second trimester bleeding and recurrent spontaneous abortion [24,25]. Electronic cigarettes (e-cigarettes) also contain nicotine and are not safe to use during pregnancy. Additionally, some of the flavorings used in e-cigarettes may be harmful to a developing fetus [26].
Alcohol
Alcohol use during pregnancy has been associated with health problems that adversely affect both the patient and fetus. Because there is no clear threshold of safe alcohol intake, no amount of alcohol intake is considered safe in pregnancy [27]. Persons with a very high intake of alcohol have demonstrated an increased risk of preterm delivery and stillbirth; additionally, a high intake during pregnancy may be teratogenic for some. Few studies have been done on the relationship between male alcohol intake and spontaneous abortions; the ones that have been published found no evidence of a direct link. An association has been shown, however, between alcohol consumption and aneuploidy in sperm cells, and spontaneously aborted embryos are frequently abnormal chromosomally [28]. Because alcohol is present in semen shortly after ingestion, it may indirectly interfere with conception and consequently with implantation. Male alcohol intake may, therefore, affect the risk of early pregnancy loss [28]. Abuse of drugs such as cocaine, methamphetamines, and other illicit drugs also has been shown to increase miscarriage rates [11,19].
Chemicals
Environmental exposures to lead, radiation, chemicals, medication, and anesthetic agents such as nitrous oxide have been implicated in pregnancy loss [9]. Spontaneous abortion has been associated with exposure to anesthetic gases, but only in conjunction with several additional factors (i.e., age >35 years, gravida >1, exercise during pregnancy, percentage of inhalational anesthetics >75%, and pediatric anesthesia practice >75%) [29]. However, the American Society of Anesthesiologists has concluded that the case for adverse health effects has not been proven [30].
All pesticides must be approved by the Environmental Protection Agency (EPA) before being sold in the United States. Pesticides are evaluated by the agency based on their effects on children and fetuses, women (especially related to reproductive risks), and minority and disadvantaged persons, whose exposures are often higher due to housing options. An increase has been reported in late fetal and neonatal deaths due to congenital anomalies between 20 weeks and full term in those exposed to pesticides [31]. The risk of fetal or neonatal death was greatest when pregnant patients lived within a mile of the area where the pesticide was applied and were exposed during the third to eighth week of pregnancy. Increased abortion rates have been described in those who have had exposures to multiple pesticides [31]. Occupational exposure to pesticides may increase the risk of spontaneous abortion and adverse reproductive outcomes [32,33,34].
Exposure to high levels of lead during pregnancy also has been found to contribute to miscarriage [35]. Few individuals are exposed to these high levels of lead; however, potential sources include herbal products and nutritional supplements containing lead; older homes with deteriorating lead-based paints; drinking water in homes with soldered pipes; lead crystal cookware and ceramic dishware; some arts and crafts products; work in auto repair shops; and some construction sites [35]. The Occupational Safety and Health Administration (OSHA) has issued standards for lead, mercury, ethylene oxide, ionizing radiation, and dibromochloropropane based on the negative effects on pregnancy, including spontaneous abortion [19,36].
Arsenic also is suspected of increasing the risk of pregnancy loss [37]. Arsenic can be found in higher doses in those living or working near metal smelting plants or whose drinking water is contaminated with runoff of arsenic-based fertilizers. The use of inorganic arsenic compounds has been banned in agriculture [37].
A variety of medications available by prescription have been associated with spontaneous pregnancy loss. For example, retinoid medications, such as isotretinoin, have been associated not only with congenital malformations but with miscarriage as well [38]. Another medication implicated is methotrexate, which may be used for cancer treatments, rheumatoid arthritis, and psoriasis treatments; its use is contraindicated in pregnant patients. Methotrexate interferes with DNA synthesis and cell reproduction and has been used as an abortifacient, although this use is off label [39,40]. Nonsteroidal anti-inflammatory drugs (NSAIDs) also have been associated with pregnancy loss [41,42,43]. Lithium, androgen hormones, captopril, cocaine, warfarin, enalapril, mercury, tetracyclines, thalidomide, and valproic acid have been listed among other teratogens [14].
Malnutrition
Severe malnutrition, as sometimes seen in patients with anorexia or bulimia, may predispose to pregnancy loss. Persons with obesity also have been found to be significantly more likely to have early pregnancy losses and recurrent early losses [44,45].
Stress
Although stress does not appear to have an association with pregnancy loss, individuals experiencing higher stress levels have been found to be more likely to use cigarettes and other substances that do appear to increase early pregnancy loss. Cortisol levels are thought to be a physiologic measure of stress. Pregnancies with increased maternal cortisol levels during the first three weeks of gestation have been found to be more likely to result in early abortion. So, while stress does not appear to play a role in the loss of recognized pregnancies, it may play a role in very early pregnancy loss [46,47,48]. More research is needed in this area before definitive recommendations may be made.

Autoimmune/Endocrine Factors



Antiphospholipid syndrome is an autoimmune disorder characterized by the presence of significant levels of antiphospholipid antibodies. Two pertinent antibodies are the lupus anticoagulant and anticardiolipin [49,50]. Antiphospholipid syndrome has been shown to cause recurrent early pregnancy losses [7,50]. Certain endocrine disorders such as hypothyroidism, hyperthyroidism, and poorly controlled diabetes also have been associated with increased pregnancy loss [7,11]. Patients with polycystic ovarian disease may have an increased risk of spontaneous abortion due to elevated levels of luteinizing hormone [7].

Mechanical Factors



Anatomic disorders of the uterus (e.g., fibroids, adhesions, anomalies) and insufficient cervix are mechanical factors contributing to the overall risk of pregnancy loss. Fibroids are benign muscle growths on the uterus. While fibroids are considered to be a normal finding in patients older than 35 years of age, those with multiple smaller fibroids have demonstrated a 67% increased risk of pregnancy loss [51].
Anatomic uterine anomalies have been found in 15% of
          patients who undergo evaluation for recurrent spontaneous abortion, defined as three or
          more consecutive miscarriages [52].
          Anomalies such as unicornuate uterus, bicornuate uterus, arcuate uterus, septate uterus,
          and uterine didelphys, have long been identified causes of spontaneous abortion.
          Theoretically, the mechanism is a combination of space constraints in the uterus and
          inadequate placental implantation due to vascular changes in the uterus [15]. Pregnancy outcome has been found to be
          better in uterus didelphys than in unicornuate uterus. Patients with a bicornuate uterus
          have a 60% likelihood of a successful pregnancy outcome; however, they are at high risk of
          cervical insufficiency. Septate uterus has generally been associated with poor obstetric
          outcome [53].
Asherman syndrome is an acquired uterine disorder characterized by the presence of extensive adhesions or scarring in the uterus and is another recognized cause of recurrent abortion. The adhesions of Asherman syndrome are thought to interfere with normal placenta implantation and lead to pregnancy loss [52,54]. Adhesions may follow aggressive dilation and curettage (D&C), intrauterine surgery, or endometritis [11]. Up to 90% of patients with Asherman syndrome have undergone postabortal or postpartum uterine curettage [54].
Diethylstilbestrol (DES) is an estrogen product initially introduced in the 1940s in the United States to treat recurrent pregnancy loss. An estimated 5 to 10 million persons in the United States were exposed to DES between 1938 and 1971, including pregnant women prescribed DES and their children [55]. Uterine abnormalities were common, occurring in about 69% of women exposed to DES in utero [52]. Although banned from use in 1971, it is still possible to encounter pregnant women with DES exposures [55].
Cervical insufficiency, also referred to as cervical incompetence, is diagnosed after pregnancy loss has occurred secondary to painless dilatation of the cervix, usually in the second trimester. It has been associated with uterine abnormalities, DES exposure, obstetric or surgical trauma, cone biopsy, loop electrosurgical excision procedures, use of fertility drugs such as clomiphene, and previous miscarriage during the second trimester [56]. One of the early warning signs of cervical insufficiency may be a pink discharge or bleeding.

Hormonal Factors



At the time of ovulation, the ruptured ovarian follicle develops into a corpus luteum
          cyst. If an ovum is fertilized, the corpus luteum becomes the corpus luteum of pregnancy,
          which maintains the uterine lining by producing progesterone during the earliest phases of
          pregnancy. It has been hypothesized that luteal phase deficiency occurs when the corpus
          luteum fails to produce sufficient progesterone to maintain a pregnancy [57]. Miscarriages that occur very early in
          pregnancy may be the result of a corpus luteal defect, although some consider this to be a
          rare cause of fetal loss [11]. Clinical
          trial results have suggested that progesterone supplementation may improve pregnancy
          outcomes in patients with bleeding in early pregnancy, but efficacy data are inconclusive
            [11,58]. Among 4,153 women enrolled in a randomized, double-blind,
          placebo-controlled trial commencing from the time of bleeding through 16 weeks' gestation,
          progesterone therapy did not result in a significantly higher incidence of live births
          than placebo [183]. The incidence of live
          births after at least 34 weeks' gestation was 75% in the progesterone group and 72% in the
          placebo group. It is possible that using progesterone earlier in the first trimester
          before onset of bleeding might improve outcomes for high-risk patients with the history of
          recurrent SAB [58,178].

Paternal Factors



A drug or chemical must be very highly concentrated in
          seminal fluid to expose an unfertilized ovum directly, although a significant increase in
          spontaneous abortion has been identified when the father was exposed to lead [19]. While the mechanism is not well
          understood, it is well accepted that chronic alcohol misuse can impair male fertility by
          decreasing sperm production [19,59,60]. Studies on animals have shown that paternal alcohol abuse may have an
          adverse effect on the offspring's immune response and hormone secretion. Furthermore,
          these animal models indicate that consumption of alcohol may cause damage to sperm, in
          turn affecting the fetus. Advanced paternal age has been shown to increase the risk for
          spontaneous abortion as well as genetic abnormalities in offspring due to multiple
          factors, including DNA damage from abnormal apoptosis and reactive oxygen species [61]. Cellular mutations resulting in
          conditions such as neurofibromatosis and achondroplasia (a form of dwarfism) have been
          found more frequently in the children of older fathers [62]. Paternal age also may significantly affect the incidence of Down
          syndrome [63].


CATEGORIES OF SPONTANEOUS ABORTION



Spontaneous abortions have been categorized into several different types. This includes threatened abortion, complete abortion, incomplete abortion, missed abortion, and septic abortion (Table 2). Each of these types has a unique etiology and recommended treatment plan.

Table 2: CATEGORIES OF SPONTANEOUS ABORTION
	Type of Abortion	Definition
	Threatened	Considered when any vaginal bleeding occurs during the first half of a
                pregnancy
	Complete	Spontaneous expulsion of the entire products of conception, fetus, placenta,
                and membranes
	Incomplete	Spontaneous expulsion of only part of the products of conception, with retained
                products remaining in the uterus
	Missed	Death of the fetus without signs or symptoms of pregnancy loss
	Septic	An abortion resulting in uterine infection with pathogens from the bowel and/or
                vagina


Source: Compiled by Author




4. THREATENED ABORTION



A threatened abortion should be considered whenever a patient presents with any vaginal bleeding in the first half of a pregnancy. The bleeding may be bright red, pink, or brown and may or may not be accompanied by uterine cramping. Approximately 15% to 25% of pregnant patients will have first trimester bleeding; 31% to 50% of those will spontaneously abort the pregnancy [64,65,66,67]. This is not preventable. Evaluation of bleeding in pregnancy will include a targeted history, thorough physical exam (including pelvic exam), laboratory analysis, and an ultrasound examination if indicated. Patients with threatened miscarriage have a higher risk of antepartum hemorrhage of unknown origin, placenta previa, manual removal of the placenta, elective cesarean delivery, low birth weight infants, preterm delivery, and malpresentation of the fetus at term than those who do not suffer from threatened miscarriage [24,68,69]. Knowledge of these complications is helpful for healthcare providers continuing to care for patients throughout their pregnancies following a threatened miscarriage. Individuals should be counseled appropriately, and clinicians must be alert to the signs and symptoms of these potential complications.
ASSESSMENT OF THREATENED ABORTION



The diagnosis of spontaneous abortion pieces together several diagnostic components. A combination of ultrasound examination and serum hCG levels should be used in tandem with history and physical examination (Figure 1 and Figure 2).

Figure 1: FLOW CHART OF THE ASSESSMENT AND EVALUATION OF VAGINAL BLEEDING BEFORE 20 WEEKS' GESTATION
	[image: FLOW CHART OF THE ASSESSMENT AND EVALUATION OF VAGINAL BLEEDING BEFORE 20 WEEKS' GESTATION]



Source: Compiled by Author



Figure 2: FLOW CHART OF THE ASSESSMENT AND EVALUATION OF VAGINAL BLEEDING AFTER 20 WEEKS' GESTATION
	[image: FLOW CHART OF THE ASSESSMENT AND EVALUATION OF VAGINAL BLEEDING AFTER 20 WEEKS' GESTATION]



Source: Compiled by Author


History



Whether a patient presents in the office setting or emergency room, a thorough interview
          is the first step in assessing likelihood of threatened abortion [1]. The history should include the patient's
          gravidity, parity, and number of abortions, whether spontaneous or induced [70]. The patient should be questioned about
          the first day of the last menstrual period and/or a suspected date of conception. The date
          of first positive pregnancy test may be useful. Individuals may mistake early pregnancy
          spotting or implantation bleeding as a light menses; the last normal menstrual period
          provides a more reliable indicator of gestational age. Inquire also about any history of
          bleeding disorders.
The amount of bleeding described can be useful to help differentiate SAB from ectopic pregnancy. Moderate-to-severe bleeding has been strongly associated with an ultimate diagnosis of miscarriage [12,13]. Ectopic pregnancy is often heralded by intermittent bright red spotting, while the bleeding that accompanies threatened abortion usually resembles menstrual blood in color and consistency. If the bleeding is heavy or the patient is febrile, immediate referral to an obstetrician/gynecologist is indicated.
Some pregnant patients will experience cervical bleeding following intercourse, bowel
          movement, and occasionally, heavy lifting. Inquiring about precipitating factors can
          reassure both provider and patient of the most likely source of such bleeding. However, if
          a miscarriage is diagnosed, the patient and partner should be reassured that miscarriages
          are not caused by sexual activity or physical exertion.
The presence of menstrual-like cramps is associated with SAB. Intermittent cramping is most often noted. Severe localized or focal pain more likely reflects another diagnosis, such as ectopic pregnancy [70]. Patients who have experienced SAB often will share whether their previous miscarriage followed a similar course. Their fears, anxiety, and familiarity with their own bodies should be acknowledged.

Pelvic Exam



A careful pelvic exam should be performed. Explanation that a speculum exam is done to evaluate the amount of bleeding and the origin of the bleeding (i.e., vaginal, cervical, or uterine) should be provided to the patient. Careful examination of vaginal discharge also should be done [70]. Common vaginal infections, such as candidiasis, trichomoniasis, and bacterial vaginosis, may be evaluated with laboratory culture. Gonorrhea and chlamydia cultures should be obtained at the same time. Couples who object to, or are offended by, testing for STIs often are reassured by a simple explanation that STIs can go undiagnosed for long periods of time, and testing is a routine part of any complete evaluation of bleeding in pregnancy.
With threatened abortion, the cervix will be closed. If the cervix is dilated and tissue
          is present at the cervical os, it is considered an inevitable abortion and the tissue
          should be carefully removed with a ring forceps. The specimen should be sent to the
          pathology department for identification and evaluation [67,70]. The patient
          should be informed about the inevitability of the abortion in order to avoid
          misunderstandings about the treatment.
A bimanual exam follows to estimate gestational age by uterine size. Cervical dilatation must be assessed. The presence, location, and characteristics of pain should be carefully noted [70]. A finding of pelvic masses suggesting ovarian cysts, ectopic pregnancy, or uterine fibroids may lead the examiner to order a pelvic ultrasound exam for more diagnostic information.

Laboratory Analysis



First, it is important to confirm the pregnancy with a urine pregnancy test. These are inexpensive and generally accurate, and results are available in minutes. There are other causes of abnormal uterine or vaginal bleeding besides miscarriage, and significant time and money can be saved by first confirming a positive pregnancy test. Laboratory testing also should include potassium hydroxide and "wet prep" microscopy of any vaginal discharge [1].
Quantitative beta hCG levels are useful in assessing threatened abortion [1,70]. HCG is a protein produced in the placenta. It can be detected as early as seven to eight days after conception [1,71]. Production of hCG increases during early viable pregnancy in a predictable pattern, and levels reach their maximum at approximately 10 to 14 weeks' gestation. They then decrease and remain stable throughout the rest of the pregnancy [1,71,72]. When hCG levels are used to assess normal pregnancy viability, a doubling time is used. The commonly accepted doubling rate is a 66% increase in 48 hours [40]. More data have demonstrated that a 53% increase in two days is the minimum rise expected in a viable pregnancy [7,72]. Because there is tremendous overlap in normal ranges, quantitative beta hCGs cannot be used to accurately determine gestational age. Individuals with miscarriage have been found to be more likely to have hCG levels less than 500 mIU/mL than those with ectopic or continuing intrauterine pregnancy, but a single test cannot be used to reliably predict pregnancy loss [13,71].
If bleeding is heavy or the patient complains of light-headedness, fainting, or dizziness, a complete blood count (CBC) should be done [73]. Threatened abortions will seldom result in blood loss significant enough to cause symptoms of anemia. However, patients with hemoglobin less than 10 in the absence of active bleeding should be started on iron supplementation and scheduled for a follow-up appointment. If symptoms exist that make the clinician suspicious for septic abortion, a white blood cell count (WBC) and differential may be useful. Septic abortion should be confirmed by pregnancy testing and usually ultrasonography [70,73].
Rhesus factor (Rh) disease of the newborn is caused by an
          incompatibility between the blood of a fetus and its mother. It can cause destruction of
          the fetal red blood cells and subsequent multiorgan involvement. Fifteen percent of the
          White population and 7% of African Americans lack the Rhesus protein in their blood and
          are considered Rh negative [74]. If the
          fetus of an Rh-negative patient has Rh-positive blood, there is a danger that some of the
          fetus's blood may enter the maternal blood stream, causing the mother's immune system to
          produce antibodies against this "foreign" blood type. When antibody titers develop, the
          patient is said to be sensitized or alloimmunized. About 10% of alloimmunizations occur as
          a result of antenatal hemorrhage, although most occur in the third trimester [75,76]. The amount of fetal blood needed to cause sensitization is less than
          0.1 mL, and spontaneous abortions have been associated with a 1.5% to 2% risk of
          alloimmunization [76].
Blood type, Rh type, and antibody screen should be done on all patients unless written documentation of Rh type is available. RhD antigen has been reported on fetal erythrocytes as early as 38 days' gestation [1,75]. Some providers do not administer Rho(D) immune globulin (RhoGAM), a protectant against an immune reaction, prior to 12 weeks' gestation in those with threatened abortions because the fetal red blood cell mass is so small. Smaller doses of immune globulin (i.e., 50 mcg) are available that may protect against sensitization by quantities less than 2.5 mL of red blood cells [75]. In general, patients who are Rh negative should be offered RhoGAM.
Administration of RhoGAM decreases the risk of developing
          antibody titers in the event of a maternal-fetal transfusion. For antepartum prophylaxis,
          RhoGAM should be given at 28 weeks. If given early in pregnancy, it should be administered
          every 12 weeks to ensure adequate levels of passively acquired anti-Rh. For postpartum
          prophylaxis, the dose should be administered as soon as possible after delivery,
          preferably within 72 hours of the first episode of bleeding [76]. It may be given up to 28 days following
          delivery [39]. However, some experts have
          recommended administration of RhoGAM whenever the patient presents for bleeding
          evaluation.
RhoGAM is a blood product, and as such, it may contain infectious agents that could transmit disease [39]. The donated blood used to produce RhoGAM is tested for HIV and hepatitis and treated with a substance that kills bacteria and viruses. There have been no known transmissions of infectious diseases by the administration of RhoGAM in the United States since these treatments were instituted in 1978 [76]. In addition to RhoGAM, other U.S. brand names for the Rho(D) immune globulin include HyperRHO S/D Full Dose, HyperRHO S/D Mini Dose, MICRhoGAM, Rhophylac, and WinRho SDF [39]. Some providers may order a serum progesterone level as well, particularly when the diagnosis is unclear [77]. Progesterone levels greater than 25 ng/mL are considered normal [40]. Progesterone levels less than 5 ng/mL are often correlated with abnormal or nonviable pregnancies. Progesterone values between 10 and 20 ng/mL have little diagnostic value. Because the diagnostic and predictive value of this test has not been proven, it is not often used to make management decisions. In fact, there are several conditions that result in lower progesterone levels than expected during pregnancy, including both maternal and fetal congenital protein and enzyme abnormalities, usually in the cholesterol-producing cascade, which inhibit the production of progesterone [40]. The use of progesterone remains controversial [73].

Ultrasound





Evidence Based Practice Recommendation

The American College of Emergency Physicians recommends performing or
            obtaining a pelvic ultrasound for symptomatic pregnant patients who present to the
            emergency department with a ß-hCG level below any discriminatory threshold.
https://www.acep.org/globalassets/new-pdfs/clinical-policies/cp-earlypregnancy-doc.pdf

             Last Accessed: March 18, 2022
Level of Evidence: B
            (Recommendations for patient care that may identify a particular strategy or range of
            strategies that reflect moderate clinical certainty)


Ultrasound may be another useful diagnostic tool in the evaluation of first trimester bleeding and threatened abortion. Improved ultrasound technology has enabled early diagnosis of abnormal and ectopic pregnancies, thus decreasing maternal morbidity and mortality [66]. An abnormally shaped gestational sac or slow embryonic heart rate may suggest impending loss [6]. However, the presence of a viable fetus in a patient with bleeding does not always negate the need for quantitative beta hCG testing. Transvaginal ultrasound will usually identify a fetus at quantitative beta hCG levels of 1,500–2,000 mIU/mL [40,67]. Transvaginal ultrasound examination can identify a gestational sac by about four to five weeks' gestation and fetal cardiac activity by five to seven weeks [78,79]. However, multiple gestations with separate placentas and pregnancies with large placentas may demonstrate hCG levels in the 1,500–2,000 mIU/mL range several days before intrauterine pregnancy can be confirmed sonographically [40]. The presence of fetal heartbeat on ultrasound has been shown to be highly predictive of viability of the pregnancy, even in the presence of vaginal bleeding [1,80]. Ultrasound before five weeks' gestation probably is not useful in identifying the uterine or ectopic location of a pregnancy. Prior to seven weeks' gestation, fetal death cannot be confidently ruled out with ultrasound [81].
Some providers order first trimester ultrasound exams to
          determine whether bleeding has occurred around or behind the placenta or amniotic
          membranes. Subchorionic hematomas are sometimes found on ultrasound. These hematomas are a
          collection of fluid believed to be caused by a partial separation of the trophoblast from
          the uterine wall. The incidence of subchorionic hemorrhage is approximately 1.3% of all
          pregnancies. Incidences as high as 20% to 25% have been identified in those with vaginal
          bleeding [83,179]. The clinical significance of
          subchorionic hemorrhages is unknown. Maternal age, gestational age at the time of
          diagnosis, and the volume of the hematoma may all contribute to the clinical outcome.
          Research has suggested that the diagnosis of a subchorionic hematoma at a gestational age
          less than nine weeks is significantly associated with spontaneous abortion [82].


MANAGEMENT OF THREATENED ABORTION



If the patient is hemodynamically stable, expectant management is the first line of
        therapy in threatened abortion [1,67]. When a patient initially presents to the
        office with first trimester bleeding, a quantitative beta hCG should be drawn. The second
        hCG should be scheduled for approximately 48 hours later. If the patient is seen in the
        emergency or urgent care department, a second hCG should be scheduled in 48 hours, either
        with a primary provider, an obstetrician/gynecologist, a nurse practitioner or midwife, or
        at the initial site. Every effort should be made not to lose the patient to follow-up. It is
        important to explain to the patient the importance of a second blood test. It can be
        frustrating to families to learn that the result of the first blood sample is not sufficient
        to determine whether or not the pregnancy can be expected to continue normally.
Guidelines have been established for ultrasound detection of
        early pregnancy based on anticipated rise in hCG levels and sensitivity of ultrasonography.
        Patients with appropriately rising quantitative beta hCG levels should be examined with
        ultrasound as soon as the levels reach 2,000 mIU/mL [67]. However, the discriminatory hCG level varies with the type of
        ultrasound machine used; most radiology departments develop their own criteria regarding the
        level of hCG at which an early pregnancy should be visible. Providers should be familiar
        with their facilities' capabilities. Ectopic pregnancy can usually be ruled out by normally
        rising hCG levels and identification of an intrauterine pregnancy. Early pregnancy loss can
        be diagnosed in patients with ultrasound findings of a mean gestational sac diameter >25
        mm with no embryo and no fetal cardiac activity when the crown-rump length is at least 7 mm
          [184].
Patients should be advised that bed rest will not prevent miscarriage [84]. Normal, reasonable daily activities may be continued. Pelvic rest is indicated until the follow-up appointment has been attended; orgasm and sexual activity should be avoided [85]. Nothing should be inserted into the vagina until bleeding has stopped. Aspirin and NSAIDs may increase bleeding and should not be taken. Acetaminophen is generally considered safe during pregnancy when used at therapeutic doses for short periods of time [39].
One of the most frequently heard complaints is the lack of follow-up and consistency in
        managing SAB or threatened abortion. When possible, patients should interact with the same
        provider for follow-up and phone calls. Telephone calls to the patient to offer support and
        determine if new symptoms have arisen are often appreciated. Such efforts communicate to the
        patient that the provider understands that the experience is a difficult and, at times,
        traumatic event.
Whenever managing the care of a patient with a threatened abortion, the availability of someone to promptly evacuate the uterus if hemorrhage occurs is vital. While expectant management may be appropriate, anticipating complications is crucial. Nurse-midwives, nurse practitioners, physician assistants, and family physicians should have ready access to a surgeon who can manage any complications resulting from spontaneous abortion.


5. COMPLETE ABORTION



Spontaneous expulsion of the entire products of conception is called a complete abortion [1]. Typically, patients will present with complaints of heavy vaginal bleeding and cramping followed by the passage of tissue. The pain and bleeding subside after tissue is passed. It is sometimes difficult to determine that a complete abortion has occurred until some time has passed. Continued bleeding suggests an incomplete rather than a complete abortion.
Pathology evaluation of tissue is recommended in some cases to confirm intrauterine pregnancy and rule out trophoblastic disease [2].
ASSESSMENT OF COMPLETE ABORTION



History



Historical data similar to that obtained with a threatened abortion apply to the assessment of a complete abortion. Patients should be questioned about the first day of their last normal menstrual period and/or a suspected date of conception. The date of the first positive pregnancy test may be useful. The first day of the last menstrual period should also be documented to help identify gestational age and provide a point of reference for physical findings.
Patients should be questioned about the onset, duration, and amount of bleeding and the passage of any tissue or clots. Information about uterine cramping is useful. If the bleeding diminished significantly and cramping resolved after the passage of tissue, a complete abortion is likely.

Pelvic Exam



Both speculum and bimanual examinations are indicated for the evaluation of a complete abortion. Speculum exam is performed to evaluate the condition of the cervical os, bleeding and the presence of cervical or vaginal discharge, and signs of vaginal or cervical infections. Speculum exam will most likely reveal a closed or partially open cervical os.
If the products of conception have not been completely expelled, tissue may be visible at the os. The tissue should be carefully removed with a ring forceps and sent for pathology examination. The amount and color of the bleeding should be noted.
A bimanual examination is done to assess the size of the uterus and the presence of any pain or tenderness. While mild cramping and tenderness would be expected with a complete abortion, any significant pain requires further evaluation for infection. A WBC should be ordered if there is any evidence of endometritis, such as uterine tenderness, fever, or chills [86].

Laboratory Analysis



The pregnancy should be confirmed with a urine pregnancy test [70]. Pregnancy tests may remain positive for several weeks after spontaneous abortion. A negative pregnancy test most likely points to other causes of the bleeding. Laboratory evaluation of blood type, Rh type, and antibody screen to determine the need for RhoGAM should be done on all patients unless written, trusted documentation of blood type and Rh are readily available [70]. An antibody screen is indicated for those who are Rh-negative. RhoGAM should be offered to all of these patients.
Because the bleeding that accompanies spontaneous abortion can be significant, a hemoglobin and hematocrit/CBC will be useful to determine the need for additional iron supplementation, especially in those who may have been anemic prior to conception.
Quantitative beta hCG levels may be useful if the bleeding continues but need not be done immediately if complete abortion is suspected. HCG levels should return to negative 9 to 35 days after the abortion. The average length of time for the hCG to return to negative is 19 days [87].

Ultrasound



Ultrasound examination is only useful in the management of complete abortion to identify retained products of conception if bleeding continues [88]. Some practitioners do order ultrasound exams, but they are not conclusive and are only used as an adjunct to other management and diagnostic tools.


MANAGEMENT OF COMPLETE ABORTION



Patients and their families should be educated about what to expect following a complete abortion. Bleeding should be monitored closely. Most will continue to have bleeding similar to a light period for about one week after a spontaneous abortion. Spotting may continue longer, but should be reported if it persists more than 10 days. Any foul-smelling discharge, fever, chills, increasing pain, or bright red bleeding that saturates one pad an hour should be reported immediately [85]. Providers should also be notified of any flu-like symptoms.
Pain control can usually be achieved with NSAIDs. Prescription narcotics are not usually needed, but this must be individualized. Application of ice and/or heat to the lower back may alleviate some pain.
Acknowledgment of a patient's grief and a discussion of the
        common feelings of guilt, anger, and helplessness are appropriate. Planned and unplanned
        pregnancies bring complex emotional responses. The loss of the pregnancy can be extremely
        stressful for patients and their support system [6]. Pregnancy loss can result in both acute stress disorder and
        post-traumatic stress disorder (PTSD) [89].
        Most patients will adequately deal with their grief with the support of family, friends, and
        healthcare providers. However, the magnitude of the loss should not be underestimated. For
        some, the emotional trauma comes from realizing that the miscarriage is irreversible and is
        perceived as an unbearable, life-altering event. Some may mourn for much longer than
        expected, even after the birth of a healthy child [90]. Involved partners also struggle with the loss. Couples may grieve
        differently and move through the stages of grief at different paces. One should remember to
        ask the partner if they have any questions or if anything can be done for them [90]. Grief support groups for miscarriage are
        available, and many Internet sites can offer support and information (Appendix). Patients and their families
        should be reminded to call if any signs of depression occur, including appetite changes,
        daily crying for more than one week, sleep pattern changes, hopelessness, and suicidal
        thoughts or ideation.
Patients are advised that they may resume their normal activities after a day or two of
        rest. If bleeding becomes heavier after activity, too much activity has probably been
        resumed too soon. If bleeding becomes heavy enough to saturate one pad an hour, they should
        be seen immediately. Encourage the patient to consume a healthy diet and an adequate fluid
        intake. If a patient has been taking prenatal vitamins or a multivitamin, those should be
        continued.
Vaginal abstinence is stressed until the two-week follow-up appointment has been completed. At two weeks, a pelvic exam should be done to evaluate uterine size and tenderness. Testing for STIs may be completed as appropriate. A urine pregnancy test may be adequate to confirm resolution of the hCG levels, if known.
At the follow-up visit, the patient and partner will often want to discuss planning a
        future pregnancy. There are two factors that should be taken into consideration during this
        discussion. The first is physical healing. There is no physiologic evidence for delaying
        pregnancy attempts following non-molar, non-ectopic pregnancy loss before 20 weeks'
        gestation. A 2016 study concluded that those who waited three months or less achieved higher
        live birth rates than those who waited more than three months before trying to conceive
          [91].
Nevertheless, individuals need time to heal from a loss. Loss of a pregnancy, desired or unwanted, is difficult. Patients and their partners should be advised to delay another pregnancy until they are emotionally able to face the risk of another pregnancy loss. While another loss may be unlikely, it is possible.
If another pregnancy is not desired, birth control options should be discussed and prescribed. Fertility can return as early as 10 days after an abortion. Patients may start an appropriate contraceptive method (e.g., pills, patch, ring, shot, IUD, hormone implant) immediately after a completed spontaneous abortion if desired [92].


6. INCOMPLETE ABORTION



When some of the products of conception are passed but more remain inside the uterus, an incomplete abortion has occurred [1,70]. Prior to 10 weeks' gestation, the fetus and placenta are most often expelled together. After 10 weeks' gestation, the placenta may be retained.
ASSESSMENT OF INCOMPLETE ABORTION



History



Patients being assessed for incomplete abortion should be questioned about the first day of their last menstrual period, suspected date of conception, and/or the date of first positive pregnancy test. Inquiry about any history of bleeding disorders is also useful. Information regarding the amount of bleeding and the passage of any suspected tissue or clots should be noted [70]. Referral to an obstetrician/gynecologist is indicated for significant blood loss or suspected infection. Incomplete or inevitable abortion is characterized by bleeding, gross rupture of membranes, severe menstrual-like cramping, and cervical dilatation [6,68]. A history of passing tissue or "blood clots" may be reported. The blood clots may be described as tan or gray colored. Bleeding can be profuse and may produce hypovolemia [93].

Laboratory Analysis



An undiagnosed pregnancy should always be considered when a patient presents with vaginal bleeding and pain; a urine pregnancy test should be completed. Blood type, Rh type, and antibody screen are indicated and, as is almost always the case, RhoGAM should be offered to the pregnant Rh-negative patient.
The patient may have been bleeding heavily or for an extended period of time with an incomplete abortion [68]. Therefore, a CBC or at least a hemoglobin, hematocrit, and WBC are indicated. While disseminated intravascular coagulation (DIC) is a concern for patients with fetal demise in the second half of pregnancy, evaluation of bleeding studies is not indicated for first trimester or early second trimester (before 18 weeks) incomplete or missed abortions [6].

Pelvic Examination



Tissue may be found at the cervical os during speculum exam. If tissue is seen, it should be carefully grasped with a ring forceps and removed. This facilitates uterine contractions and hemostasis [68]. Any tissue recovered must be sent to the pathology lab for evaluation. The cervix may be dilated or closed [68]. If tissue is removed, bleeding will usually subside. If no tissue can be removed, a D&C may be required. Cervical cultures and a sample of the discharge should be examined to identify the presence of any STIs or vaginal infections. Any infections should be treated to minimize the risk of ascending uterine infection resulting in endometritis.
A bimanual examination is done to assess the size of the uterus and the presence of any unusual pain or tenderness. Exam may reveal an enlarged and soft uterus [68]. Any pain out of proportion to the clinical presentation requires further evaluation for infection. Again, a WBC should be ordered if there is any evidence of endometritis.


MANAGEMENT OF INCOMPLETE ABORTION



Expectant, medical, or surgical management may be appropriate. Immediate surgical treatment or hemotransfusion may be indicated for some patients, such as those who are hemodynamically unstable as a result of heavy bleeding, or those in whom a septic abortion is suspected [68]. In other cases, expectant management (i.e., watchful waiting while conducting necessary examinations and tests) may be chosen [10].
Expectant management is recommended as first-line treatment for patients with incomplete abortion; 82% to 96% of these patients will complete the process spontaneously within two to four weeks [1,184]. The probabilities for successful treatment have been demonstrated to be comparable, but not superior to, medical and surgical intervention. Given the lack of clear superiority among the options, the patient's preference should play a dominant role in the decision making [80,94,95,96,97]. Researchers have found that those undergoing management of first trimester miscarriage would value being offered alternatives (i.e., medical management or surgical management) to expectant management [95,97,98,99,100]. Physician recommendations have been reported to play an important role in patient decision making [98,100].
A D&C or suction curettage may be necessary to complete the abortion in early gestations. Consultation with an obstetrician/gynecologist or a provider qualified to perform the procedure is indicated. When the miscarriage is inevitable, surgical treatment may be necessary to stop the bleeding [10]. In more advanced gestations, high-dose oxytocin may be used to cause the uterus to contract and expel its contents [101]. Once again, the presence of a provider able to perform a D&C and/or manage the complications that may be encountered is critical to patient safety. Pain medication should be used appropriately.
Incomplete abortion has continued to disproportionately contribute to maternal morbidity and mortality in much of the developing world. Although surgical management has been the standard of care worldwide for years, medical management using misoprostol has been gaining attention as a safe, effective, and low-cost alternative treatment [57,97,102]. Misoprostol use avoids surgery and its associated complications and, when compared to expectant management, has demonstrated higher success and acceptability rates in some studies, whereas other studies indicate that expectant management is equally safe and prevents surgery for most [102,103,104,105,106]. Many regimens for using single-dose misoprostol have been studied. One common regimen is 800 mcg vaginally, with a repeat dose 24 to 48 hours later if the first is unsuccessful [184]. A more effective regimen for medical management has been reported, using pretreatment with 200 mg of oral mifepristone (Mifeprex), followed in 24 hours by 800 mcg of vaginally administered misoprostol. In a randomized trial (300 patients), pretreatment with mifepristone followed by treatment with misoprostol resulted in a higher likelihood of successful management (87%) than treatment with misoprostol alone (67%) [185]. Among patients undergoing medical management of incomplete abortion, cramping pain and vaginal bleeding is to be expected for several days, which may persist for two weeks or longer [104].


Evidence Based Practice Recommendation

According to the American College of Obstetricians and Gynecologists
            (ACOG), Combined mifepristone-misoprostol regimens are recommended as the preferred
            therapy for medication abortion up to 70 days gestation because they are significantly
            more effective than misoprostol-only regimens. If a combined mifepristone-misoprostol
            regimen is not available, a misoprostol-only regimen is the recommended
            alternative.
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2020/10/medication-abortion-up-to-70-days-of-gestation

             Last Accessed: March 18, 2022
Strength of Recommendation: A
            (Recommendation is based on good and consistent scientific evidence.)


Misoprostol has not been approved by the U.S. Food and Drug Administration (FDA)
        for induction of labor, and it carries a boxed warning for pregnant patients who may receive
        the drug [39,108]. The FDA-approved use of misoprostol (in
        conjunction with mifepristone) is for the medical termination of pregnancy of ≤63 days [39].
If a patient undergoing medical abortion has symptoms of nausea, vomiting, diarrhea, or weakness, without fever or other signs of infection, sepsis should be considered. Treatment with antibiotics, with coverage that includes anaerobic bacteria, has been recommended in these cases [39]. Follow-up care of a patient experiencing an incomplete abortion is similar to that for a patient experiencing a complete abortion. Quantitative beta hCG levels are used in this case to confirm that the uterus has been emptied completely; this test should be done weekly until negative. Ultrasound exams are not usually indicated for follow-up in the absence of complications but may be used as an additional diagnostic tool if incomplete abortion status cannot be confirmed with history and exam [57]. However, ultrasound studies prior to suction curettage may be indicated. On rare occasions, one fetus of a multiple gestation is aborted and a normal retained fetus can be delivered at term [6].
Bleeding should be monitored closely. Most patients will continue to have bleeding similar to a light period for about one week after surgical treatment. Spotting may continue longer, but should be reported if it lasts more than 10 days. Patients are advised that they may resume their normal activities within a day or two. Any abnormal symptoms, including persistent heavy bleeding, fever, chills, or vaginal discharge, should be reported immediately. Furthermore, patients should be encouraged to maintain a healthy diet, adequate fluid intake, and consumption of prenatal or multivitamins.
The experience of incomplete abortion interferes with a patient's daily activities and may cause significant emotional and physical pain. Reminders of healthy self-caring activities can help patients and their significant others become grounded again in daily life. Information about what to expect in the coming weeks may help individuals regain a sense of control in their lives.
The physical discomfort accompanying miscarriage quickly resolves [10]. Most report their cramping is gone within days and managed effectively by over-the-counter NSAIDs. If patients have medical contraindications to or intolerance of NSAIDs, stronger prescription pain relief may be indicated.
The patient's partner, when involved, should also be encouraged to return to normal daily activities as soon as possible. Grief and frustration should be acknowledged [10]. Because everyone grieves differently, some patients report feeling like their partners did not understand how hard this loss was for them [109]. Giving permission for a discussion of their feelings of helplessness, anger, failure, and guilt is important. Some partners are simply grateful that their loved one is safe. Patients without an involved partner may experience special challenges locating a source of support. A listing of community and Internet sources of support can be found at the end of this course (Appendix).
Sexual activity should be discouraged until the two-week follow-up appointment has been attended. A pelvic exam is usually done at that time to determine if the uterine size has returned to normal and if any pelvic tenderness exists. Testing for STIs and a Pap test can be performed at this appointment, if indicated. Fertility can return quickly after miscarriage, and birth control should be provided if desired. If another pregnancy is desired, a discussion of both physical and emotional healing is important.


7. MISSED ABORTION



A missed abortion occurs when the fetus has died without signs or symptoms of pregnancy loss. The products of conception may be retained for several weeks while the pregnancy appears outwardly normal [70].
Those who experience missed abortions may or may not have bleeding. Typically, the uterine size is less than would be expected based on gestational age, there is an absence of fetal heart tones, and the patient may report a subjective loss of pregnancy symptoms such as nausea, vomiting, fatigue, and breast tenderness. Maternal weight loss and/or regression of mammary changes of pregnancy may be noted [7,70,85].
ASSESSMENT OF MISSED ABORTION



Ultrasound



If a patient is seen with symptoms of a missed abortion, ultrasound evaluation is indicated to assess pregnancy viability. Missed abortion may be confirmed if ultrasonography reveals the disappearance of a previously detected embryonic or fetal cardiac activity or the absence of such activity at more than seven weeks in a well-dated intrauterine pregnancy [7,70]. Because of the limits of ultrasonography, a good menstrual history will be useful to determine expected gestational age. Depending on the estimated gestational age, a repeat ultrasound may be indicated two weeks after the first ultrasound reveals absence of fetal life. In some instances, the estimated gestational age is incorrect and repeating the ultrasound in two weeks will demonstrate a viable intrauterine pregnancy.

Laboratory Analysis



Laboratory evaluation with hCG levels may be used to identify intrauterine fetal death. Failure of the hCG levels to rise as expected or falling hCGs may be used to confirm the diagnosis of pregnancy loss. Coagulation defects due to retained products of conception in the first half of pregnancy are possible, but rare [6].
Again, blood type, Rh type, and antibody screen are necessary to prevent Rh disease. RhoGAM should be offered to all Rh-negative individuals as soon as the missed abortion is identified and management initiated.


MANAGEMENT OF MISSED ABORTION



Treatment of missed abortion is generally either uterine evacuation or, at less than 10 weeks, waiting for spontaneous passage of the products of conception. Evacuation usually involves suction curettage (at ≤12 weeks); dilation and evacuation (at 12 to 23 weeks); or medical induction (for those without prior uterine surgery) at 16 weeks to 23 weeks (for the treatment of late fetal death). Late evacuation increases the potential for placental bleeding, uterine perforation, and difficulties dilating the cervix. Preoperative use of cervical dilators (e.g., laminaria), misoprostol, or mifepristone may reduce the incidence of these complications [6]. Surgical evacuation of the uterus for missed abortion is common. Follow-up care of a patient experiencing a surgically complete abortion is similar to that for a patient experiencing a complete abortion. Quantitative beta hCG levels are used in this case to confirm that the uterus has been emptied completely. They should be done weekly until negative [6].
Although evacuation of the uterus using misoprostol has been determined to be an acceptable treatment for missed abortion, there have been reported cases of adverse events and death from the medication [39]. More than 85% of patients reportedly respond to the first dose of misoprostol, and reported success rates following administration of misoprostol have been high [6,110]. Candidates for misoprostol treatment of missed abortions should not have an IUD in place; be free of signs or symptoms of endometritis or sepsis; and have ectopic pregnancy ruled out [57]. Patients must also have immediate access to emergency care, transportation, and communication. Side effects vary but include nausea, vomiting, diarrhea, chills, and pain [39].
The delayed identification of a pregnancy loss that inevitably accompanies missed abortion can compound patient and family grief. Many have already shared the news of their pregnancy with family, friends, and coworkers and now find themselves needing to tell these same people of the loss. Some express regret at having shared their pregnancy too soon. It may be helpful to remind couples that their friends and family would feel saddened knowing that such a loss had occurred and that they were unable to offer their support and help. Care providers should offer open support and information and direct the family to appropriate resources [74,109].


8. SEPTIC ABORTION



Although septic abortion (once a leading cause of maternal mortality) has become less
      frequent due to changes in abortion laws, any type of SAB can be complicated. Usually,
      pathogens from the bowel and vagina are implicated in the infectious process. Polymicrobes
      such as Escherichia coli and other gram-negative rods are
      encountered. Staphylococci and streptococci are also seen [6]. Bleeding, pain, fever, chills, and a foul-smelling vaginal discharge are
      the hallmarks of the endometritis that accompanies septic abortion [10]. A septic abortion may result in
      endometritis, parametritis, peritonitis, and septicemia. Acute renal failure and septic shock
      may follow.
ASSESSMENT OF SEPTIC ABORTION



The initial evaluation for septic abortion should include a physical and pelvic exam. A urine test to confirm the existence of a pregnancy is important to rule out other sources of infection, such as pelvic inflammatory disease or toxic shock syndrome. Smears from the cervix should be taken to identify microbes [6]. CBC, electrolyte, blood urea nitrogen (BUN), and creatinine studies are appropriate. Blood type, Rh type, and antibody screen are indicated. Anaerobic and aerobic blood cultures and any available products of conception should be obtained for evaluation [6].

TREATMENT OF SEPTIC ABORTION



Prompt referral to a provider able to admit the patient, empty the uterus of any remaining products of conception, and initiate treatment with IV antibiotics is critical. A large-bore angiocatheter should be started, and tetanus toxoid should be administered. Abdominal x-rays help detect free air or foreign bodies [6].
Prompt evacuation of the uterus is critical and should be performed within a few hours after initiation of parenteral antibiotics. A regimen of high-dose, broad-spectrum antibiotics is recommended, directed against common gram-positive pathogens, enteric gram-negative bacilli, and anaerobes such as Bacteroides fragilis[6].
Follow-Up Care



Often, in the face of a life-threatening event, the loss of a pregnancy is not
          recognized until recovery from the crisis has occurred. Patients with septic abortion have
          many feelings about their experience, and referral to a skilled grief counselor may be
          helpful. Bleeding must be monitored, and the patient should be encouraged to call a
          provider with any malodorous discharge, increases in pain, fever, chills, heavy bleeding,
          or other symptoms of discomfort. Birth control options should be offered to the patient at
          the follow-up visit, although they may be started sooner if requested.



9. ECTOPIC PREGNANCY



The implantation and growth of fetus and placenta outside the uterine cavity is called an ectopic pregnancy. While ectopic pregnancies occur most commonly in the fallopian tubes, ectopic pregnancies have been described in the ovaries, cervix, uterine cornua, abdomen, and other remote sites (Table 3) [40,111,112,113].

Table 3: LOCATIONS OF ECTOPIC PREGNANCIES
	Location	Incidence
	Ampulla (mid-fallopian tube)	79% to 95%
	Isthmus (fallopian tube closer to the uterus)	5% to 12%
	Fimbria (fallopian tube away from the uterus)	5% to 6%
	Cornua (within the interstitial uterine muscle)	1% to 5%
	Abdomen	1% to 2%
	Ovary	0.15%
	Cervix	0.15%


Source: [40,112,113]


The incidence of ectopic pregnancy among all pregnancies is 1% to 2% in the United States. Serious complications arise from bleeding into the fallopian tube and rupture into the pelvic cavity. The mortality rate from ectopic pregnancy has decreased over the past four decades. For the period 1980–1984, the rate was 1.15 deaths per 100,000 and by 2004–2007 the rate had decreased to 0.50 deaths per 100,000 [186]. Despite this decline in incidence, ectopic pregnancy remains the leading cause of first trimester pregnancy-related deaths, accounting for 9% to 15% of all maternal deaths in early pregnancy [111,114]. A patient's reproductive future also may be compromised by ectopic pregnancy. Ectopic pregnancies were described as early as the 11th century and have historically been thought to be universally fatal [40,114].
A lack of clear reporting standards and the treatment of many ectopic pregnancies in outpatient facilities have made quantifying their incidence difficult [113]. The actual incidence may be higher than 2% due to a variety of epidemiologic trends, such as [113]:
  
	A continued increase in the number of associated risk factors (e.g., tubal surgery, tubal ligation, previous ectopic pregnancy)
	Improved diagnostic methods
	Increased use of assisted reproductive technology (ART)


The early detection of pregnancy, improvements in aseptic technique, antibiotics, anesthetic agents, availability of blood and blood products, and surgical techniques have contributed to the decline in maternal mortality. Treatment has evolved beyond saving the life of the patient to preserving their future fertility.
RISK FACTORS FOR ECTOPIC PREGNANCY



Any event that impairs ability of the tube to transport
        gametes or embryos will predispose an individual to ectopic pregnancy [111,113]. The most common site of ectopic pregnancy is the fallopian tube,
        accounting for more than 98% of all ectopic gestations [113]. While most who present with ectopic pregnancy have no identifiable risk
        factors, several factors have been associated with ectopic pregnancy, including a history of
        PID, history of ectopic pregnancy, history of prior tubal surgery, use of ART, use of IUD
        for contraception, advanced maternal age, and altered tubal motility [40,111,112,113,114,115]. Because IUDs are
        effective contraception, the incidence of ectopic pregnancy in those using IUDs is low.
        However, if a person conceives while using a hormone-releasing IUD, there is an up to 50%
        chance the pregnancy will be ectopic [116,117]. The risk of ectopic pregnancy in
        clinical trials of women with IUDs and no other risk factors was about 1 in 1,000 users per
        year [116,117].
Pelvic Inflammatory Disease



The most common cause of PID is Chlamydia trachomatis. Patients with chlamydial infection have a range of clinical presentations, from salpingitis to PID; more than 50% of infected women are unaware of their exposure. Other organisms that cause PID (e.g., Neisseria gonorrhoeae) may also increase the risk of ectopic pregnancy. A history of salpingitis has been found to increase the risk four-fold [114]. Recurrent pelvic infections have been shown to increase the likelihood of tubal occlusions by as much as 13% after one infection, 35% after two infections, and 75% after three or more infections [113,114].

History of Ectopic Pregnancy



Patients who have had a prior ectopic pregnancy are six to eight times more likely to experience another; 7% to 14% of patients experience more than one ectopic pregnancy [113,114]. The rate of recurrent ectopic pregnancy has been estimated to be approximately 13% after a history of one, 35% after two previous ectopics, and 75% after three episodes [113,114].

History of Prior Tubal Surgery



Pregnancy after tubal ligation or tubal surgery has been demonstrated to increase the risk of ectopic pregnancy; however, the increase depends on the nature of the surgery and the extent of anatomic damage [114]. When pregnancy occurs following tubal surgery, suspicion for ectopic pregnancy should be high [113,114]. An estimated 35% to 50% of patients who conceive after tubal ligations have been reported to experience an ectopic pregnancy, usually two or more years following sterilization [114]. Patients who have chosen to reverse tubal ligation have demonstrated an increased risk of ectopic pregnancy due to scars and/or adhesions that may decrease tubal motility [40].

Assisted Reproductive Technology



Use of ART has been associated with adverse maternal and infant outcomes, such as placenta previa, preterm delivery, cesarean delivery, low birth weight, and infant mortality [118]. Ovulation induction with clomiphene citrate (brand names Clomid and Serophene) or injectable gonadotropin therapy has been associated with an increased risk of multiple pregnancy and a four-fold increase in the risk of ectopic pregnancy [114,119]. Variation in ectopic pregnancy rates has been observed based on the type of procedure performed [115]. Infertility patients with luteal phase defects have demonstrated a higher rate of ectopic pregnancy than patients whose infertility is caused by anovulation, and their risk increases dramatically when ART, such as in vitro fertilization (IVF) or gamete intrafallopian transfer (GIFT), has been used [113,114].

IUD for Contraception



The presence of an inert copper-containing or progesterone-eluting IUD traditionally has been thought to be a risk factor for ectopic pregnancy. However, findings have indicated that the use of an IUD does not increase the risk of ectopic pregnancy and that, overall, the incidence is very low (i.e., 1 in 1,000 during a five-year insertion) [120].
Although IUDs are more effective in protecting from intrauterine pregnancy than from ectopic pregnancy, IUDs are highly protective against ectopic pregnancy due to their high efficacy in preventing any pregnancy. Patients who use copper-bearing IUDs have a lower risk of ectopic pregnancy than those who use no contraception. Of the rare pregnancies that do occur in those who use IUDs, 92% to 94% will not be ectopic [121].

Advanced Maternal Age



Patients 35 to 44 years of age have a three- to four-fold greater risk of ectopic pregnancy than those 15 to 24 years of age [113,114].

Altered Tubal Motility



Altered tubal motility is another risk factor for ectopic pregnancy. Causes of altered tubal motility include smoking, peritubal adhesions resulting from prior salpingitis, endometriosis or tubal surgery, developmental abnormalities of the uterus or tubes, tubal distortion caused by myomas, adnexal mass, or loss of myoelectrical activity in the fallopian tube as a result of aging [113,122].


SIGNS AND SYMPTOMS OF ECTOPIC PREGNANCY



Technologic improvements have made possible the early diagnosis of ectopic pregnancy [114]. Its hallmark has historically been abdominal pain with spotting, usually occurring six to eight weeks after the last normal menstrual period; however, up to 30% of patients with ectopic pregnancies present with no vaginal bleeding [111,114,123]. The pain is generally described as sharp and stabbing. It may be intermittent, vary in intensity, and localize to one side of the pelvis. Other symptoms depend on the location of the ectopic pregnancy and may include chest or shoulder pain, nausea, pain with intercourse, vertigo, syncope, and orthostatic blood pressure changes [111,114]. Amenorrhea may not be present; some simply report a delay in menses or spotting. Approximately 20% of patients with ectopic pregnancy are hemodynamically unstable at presentation [113,114]. Ectopic pregnancy may present with symptoms similar to other conditions, and the differential diagnoses may include appendicitis, salpingitis, spontaneous abortion, ovarian cyst, ovarian torsion, urinary tract infections, degenerating uterine fibroids, and normal pregnancy (Table 4).

Table 4: DIFFERENTIAL DIAGNOSIS FOR ECTOPIC PREGNANCY
	
            Appendicitis
Normal intrauterine pregnancy
Spontaneous abortion
Kidney stones or urinary tract infection
Ovarian cyst
Rupture or torsion of ovarian cyst
Pelvic inflammatory disease, such as salpingitis
Bowel disorder
Degenerating uterine fibrosis


          


Source: Compiled by Author



ASSESSMENT OF ECTOPIC PREGNANCY



Approximately 40% to 50% of ectopic pregnancies are misdiagnosed at initial presentation to an emergency department, primarily due to failure to identify risk factors. Proper history, physical examination, and identification of risk factors are critical to an accurate, timely diagnosis [111,123].
History



A menstrual history is useful in assessing ectopic pregnancy. Many report a delayed or lighter menses than normal. The bleeding that accompanies ectopic pregnancy is intermittent and may be brownish in color or bright red.

Pelvic Exam



A high index of suspicion is necessary for any patient who
          has a positive pregnancy test, pelvic pain or tenderness, and spotting. Abdominal
          tenderness is present in 90% and rebound tenderness in 70% of patients with ectopic
          pregnancies [113]. Significant abdominal
          tenderness may suggest ruptured ectopic pregnancy [123]. On pelvic exam, the uterus is usually enlarged appropriate to
          gestational age. Uterine enlargement in early pregnancy is the result of hypertrophy of
          the uterine wall under stimulation by estrogen and progesterone. After the third month of
          pregnancy, uterine enlargement is also due in part to the mechanical stretching of the
          enlarging fetus [124]. Adnexal mass and/or
          tenderness may also be noted during pelvic examination. The cervix may be displaced to one
          side due to adnexal mass, and cervical motion tenderness may be present [85,123]. It is important to note that no combination of physical findings can
          reliably exclude ectopic pregnancy [123].
Diagnostic tests include a urine pregnancy test, ultrasonography, beta hCG measurement, and occasionally, diagnostic curettage [123].

Laboratory Analysis



In hemodynamically stable patients, serial hCGs may be
          useful in the evaluation and diagnosis of ectopic pregnancy. As previously noted, the
          quantitative beta hCG levels in a normal intrauterine pregnancy should increase 66% during
          a 48-hour period [40]. An increase in beta
          hCG levels less than 66% reflects an abnormal intrauterine pregnancy or an ectopic
          pregnancy. However, it is important to note that approximately 10% of all ectopic
          pregnancies will have normally rising hCG levels [40,114]. Serial beta hCG
          levels that do not appropriately increase have been found to be only 36% sensitive and 65%
          specific for detection of ectopic pregnancy [123]. hCG levels alone cannot be used to diagnose ectopic pregnancy with
          absolute certainty. Although serum progesterone levels are useful for detecting pregnancy
          failure and identifying patients who may be at risk for ectopic pregnancy, they are not
          diagnostic of ectopic pregnancy and may create the potential for delayed diagnosis [114,125]. The sensitivity of progesterone levels is low (15%), and 85% of
          patients with ectopic pregnancy will have normal serum progesterone levels [123].
Blood type, Rh type, and antibody screen should be done on all patients; Rh disease of the newborn may occur in ectopic pregnancies.

Ultrasound



Ultrasound may be one of the most useful tools in the diagnosis of ectopic pregnancy. Its limitations are based largely on availability and the gestational age of the pregnancy [123]. Visualization of an intrauterine gestational sac, with or without a fetal pole (i.e., thickening on the margin of the yolk sac), may be enough to exclude ectopic pregnancy. Most intrauterine pregnancies will be visible by transvaginal ultrasound by five to six weeks' gestation [6,123,126]. Visualization of ectopic cardiac activity, on the other hand, is considered diagnostic for ectopic pregnancy. Presence of an ectopic gestational sac or an ectopic mass and fluid in the pouch of Douglas is strong evidence of ectopic pregnancy [113,123].
Although rare, heterotopic pregnancies (i.e., ectopic and intrauterine twin gestations) do occur. The risk of heterotopic pregnancy is thought to be about 1 in 4,000 pregnancies but may increase with ART [113,126]. Findings of an extrauterine ectopic pregnancy on ultrasound may include a live extrauterine embryo, absence of an intrauterine gestational sac, free fluid in the pelvis or peritoneum, adnexal mass, hematosalpinx, and/or adnexal ring sign on a color Doppler ultrasound [112].
A "discriminatory zone" of levels of hCG has been developed and designated as the level of hCG at which ultrasound evidence of pregnancy may be consistently seen [123]. Most facilities establish their own zone. With transvaginal sonography, it is commonly between 1,500 and 1,800 mIU/mL [112,113,114,123]. With transabdominal sonography, the value is >6,500 mIU/mL [113,123]. Compared with abdominal ultrasonography, transvaginal ultrasonography diagnoses intrauterine pregnancies an average of one week earlier due to its higher sensitivity and lower discriminatory zone. If transvaginal ultrasound does not reveal an intrauterine pregnancy at the expected discriminatory zone, an extrauterine pregnancy can generally be diagnosed [123]. Despite the accuracy of transvaginal ultrasound, an adnexal mass will not be found in 15% to 35% of patients with an ectopic pregnancy [113]. Thus, a high level of suspicion is often necessary to reach the correct conclusion.

Other Diagnostic Techniques



If an abnormal pregnancy is diagnosed by abnormally rising or falling beta hCG levels, a D&C may be used to determine if an intrauterine pregnancy is present. Chorionic villi float in saline, permitting identification of tissue obtained by curettage, although microscopic examination is more accurate [113,126]. If fetal and/or placental tissue is present in the uterine contents following D&C, an ectopic pregnancy can be ruled out with some confidence. Curettage should only be considered when beta hCG levels are falling or when levels are elevated and ultrasonography has not shown intrauterine pregnancy. Diagnostic uterine curettage could terminate a desired pregnancy [123].
A rarely used and less accurate method of diagnosing ectopic pregnancy is a culdocentesis [127]. A needle is inserted into the posterior vaginal fornix of the cul-de-sac and aspiration of blood is attempted. If non-clotting blood is found, a ruptured ectopic pregnancy is suspected and operative evaluation indicated [114]. Because ultrasonography can reveal the presence of any free fluid, culdocentesis is used primarily when ultrasonography is not readily available [127].
Patients who are hemodynamically unstable may have the diagnosis of ectopic pregnancy made at the time of laparoscopy or laparotomy [127]. However, laparoscopy can miss up to 4% of early ectopic gestations [113,114].
A variety of new laboratory markers are under development to accurately identify ectopic pregnancy at an early stage. Vascular endothelial growth factor, pregnancy-associated plasma protein A, and human placental lactogen, alone and in combination, have been investigated [126]. Validation studies are now necessary.


TREATMENT OF ECTOPIC PREGNANCY



The treatment options for ectopic pregnancy include surgery, medical treatment with a variety of drugs, and expectant management [128].
Surgical Treatment





Evidence Based Practice Recommendation

In comparing systemic methotrexate with tube-sparing laparoscopic
            surgery for the management of ectopic pregnancy, the ACOG reports that randomized trials
            have shown no difference in overall tubal preservation, tubal patency, repeat ectopic
            pregnancy, or future pregnancies.
https://www.acog.org/Clinical-Guidance-and-Publications/Practice-Bulletins/Committee-on-Practice-Bulletins-Gynecology/Tubal-Ectopic-Pregnancy

             Last Accessed: March 18, 2022
Strength of Recommendation: A
            (Recommendation is based on good and consistent scientific evidence.)


Historically, laparotomy and salpingectomy have both been used to treat ectopic pregnancy. However, laparoscopic surgery has now become the standard approach in most cases [114,128]. Laparotomy is reserved for patients who are hemodynamically unstable [114].
The mode of surgical treatment of ectopic pregnancy may vary depending on the location
          of the pregnancy [40]. Most laparoscopic
          surgical approaches include a linear salpingostomy and the removal of the products of
          conception in an unruptured pregnancy. Every effort is made to minimize damage to the
          fallopian tube and preserve the patient's reproductive future. Removal of the affected
          tube may be necessary and, although extreme, can be an effective treatment. It is the
          procedure of choice in patients who have completed childbearing and no longer desire
          fertility, who have a history of ectopic pregnancy in the same tube, or who have severely
          damaged tubes [114,126].
Treatment failures do occur with laparoscopic procedures
            [128]. After tubal-sparing surgery, hCG
          levels should be monitored. A fall in hCG levels of at least 20% every 72 hours is
          indicative of success [114]. Following
          surgical treatment of ectopic pregnancy, the elimination of hCG appears to follow a
          two-phase distribution. The major elimination phase has a half-life of 5 to 9 hours, and
          the second elimination phase has a 22- to 32-hour half-life [129]. Treatment with methotrexate may be
          necessary if falling hCG levels do not indicate successful surgical treatment [114,126].

Nonsurgical Treatment



Methotrexate is a folate antagonist that blocks DNA synthesis by inactivating the enzyme dihydrofolate reductase. Its main action is on the cell cycle phase that mediates cell division. Methotrexate was developed as a chemotherapeutic agent but also acts on rapidly dividing cells at the placental implantation site, most notably trophoblast cells [186]. Methotrexate for the treatment of ectopic pregnancy is administered as single or multiple intramuscular injections. Its use has also been successful in the treatment of nontubal ectopic pregnancy [114,126]. Although commonly used in the treatment of ectopic pregnancy, methotrexate does not have FDA approval for this use [39].
Candidates for methotrexate treatment must be
          hemodynamically stable; patients must also be reliable and able to return for follow-up.
          Additionally, the gestational age and size are factors in determining the appropriateness
          of methotrexate use. Relative contraindications include an unruptured mass greater than
          3.5 cm in size, fetal heart activity, quantitative hCG levels greater than 6,000–15,000
          IU/L, and the presence of fluid in the cul-de-sac [113,114,186]. Absolute contraindications to
          methotrexate include hypersensitivity or allergy to the drug, immunodeficiency,
          alcoholism, chronic liver disease, blood dyscrasias (leukopenia, thrombocytopenia,
          anemia), pulmonary disease, and peptic ulcer disease [39,114]. In addition,
          patients with intrauterine pregnancy and those who are breastfeeding are also not
          candidates for methotrexate treatment. Methotrexate, even at low doses, can be fatal in
          patients with renal insufficiency [39,130].
Sixty percent of patients will experience at least one
          episode of increased abdominal pain after methotrexate injection [114,126]. This discomfort is believed to be caused by the separation of the
          placenta from the implantation site and expulsion of the products of conception from the
          fallopian tube. This pain usually occurs two to seven days after the onset of treatment,
          is mild, and lasts 24 to 48 hours [113,114]. The presence of pain can be
          confusing for the patient and the attending healthcare professional. Patients should be
          taught to expect the discomfort, but to call their providers with severe pain or any
          questions.
Adverse effects of methotrexate may include nausea and
          vomiting, diarrhea, gastric upset, dizziness, and occasionally, transient elevations in
          liver enzymes. The side effects usually abate within three to seven days of therapy being
          discontinued [39,113,114]. Serious side effects, such as bone marrow suppression, are rare at
          the doses used to treat ectopic pregnancy. A variable dose regimen has been shown to
          improve treatment success equal to that of laparoscopic salpingostomy [128]. However, the multiple dosage regimen
          has fallen out of favor in the United States due to the higher incidence of adverse
          effects and the increased need for patient motivation and compliance [98]. The more frequently used dosing regimen
          of methotrexate is a single-dose injection [114]. The efficacy of systemic single-dose methotrexate alone has been
          shown to be significantly less successful than when combined with mifepristone [128]. Those being treated with methotrexate
          should be cautioned to avoid alcohol, multivitamins with folic acid, and NSAIDs. Vaginal
          abstinence is advised until therapy is completed and hCG levels are negative. Exposure to
          the sun should be avoided due to the increased photosensitivity caused by methotrexate
            [114].
hCG levels should be observed at four days and seven days
          after methotrexate injection. An initial increase is not uncommon, peaking three to four
          days after treatment [114,129]. Four to seven days post-injection, the
          level should decline by at least 15% [114]. Treatment is considered successful if the hCG level has declined by 15% from day 4 to
          day 7. However, a second dose may be administered if a 15% drop is not observed, or
          surgery may be indicated [114,129,186]. With appropriately declining levels at day 7, hCG can be evaluated
          weekly until negative.
Patients should be counseled on the possible signs and symptoms associated with ruptured ectopic pregnancy, which remains a risk during the course of methotrexate therapy. They should contact their provider immediately upon onset of worsening pain, heavy vaginal bleeding, tachycardia, or syncope [114]. Reliable transportation is crucial. Rupture of ectopic pregnancy during methotrexate treatment is reported to range from 7% to 14%, and the rate of rise in hCG levels is one predictor [186].

Expectant Management



Candidates for successful expectant management should be asymptomatic with no evidence of rupture or hemodynamic instability; they also should portray objective evidence of resolution, such as declining hCG levels. They should additionally be fully compliant and willing to accept the risks of tubal rupture [114]. Ectopic pregnancies may resolve on their own. In patients who present with initial hCG levels less than 200 mIU/mL, 88% have experienced spontaneous resolution [114,129]. Falling beta hCG levels less than 1,000 mIU/mL have been followed without medical or surgical intervention in select cases. However, no conclusive data exists to support the expectant management of ectopic pregnancy in clinical practice [113,114].

Follow-Up



hCG levels are followed until undetectable, regardless of the mode of treatment. Because the risk of recurrence of tubal pregnancy is high, some providers offer a post-treatment hysterosalpingogram to evaluate tubal patency [126].
During treatment for ectopic pregnancy, it is easy to forget that the family has lost a pregnancy. Patients and their families understand that the diagnosis of ectopic pregnancy can be life-threatening and may not initially focus on the loss. However, the patient and their family may still need assistance with grief, including the possible loss of future fertility.



10. GESTATIONAL TROPHOBLASTIC DISEASE



Gestational trophoblastic disease (GTD) is a heterogeneous
      group of benign and malignant conditions arising from developmental anomalies and
      malformations of the placenta [107].
      Trophoblasts are specialized cells derived from a normally developing embryo. These cells
      facilitate implantation of the embryo into the uterus and become components of the placenta
      that promote normal growth and development of the fetus. During formation of the placenta,
      there is rapid expansion and differentiation of trophoblast cells into villous
      cytotrophoblasts and syncytiotrophoblasts, eventually forming an intricate network to anchor
      the embryonic sac into the endometrium. On rare occasions, when a defective ovum (egg) is
      fertilized, this intricate developmental process becomes distorted; instead of normal
      placenta, abnormal growths, or tumors arise from placental villous and extravillous
      trophoblast cells.
The most common benign form of GTD is hydatidiform mole
      (complete or partial), so named because diffuse villous enlargement and hydropic change gives
      the appearance of a "bunch of grapes". Hydatidiform moles are caused by abnormal gametogenesis
      and fertilization. The incidence varies geographically and is higher in Asia (1 in 500) and
      Africa (1 in 1,000) than in Europe and North America (1 in 1,500) [107]. A complete hydatidiform molar pregnancy
      occurs when an empty ovum (egg) is fertilized by one sperm, 90% followed by duplication of
      paternal chromosomes to a 46XX karyotype. A partial molar pregnancy occurs when an empty egg
      is fertilized by two sperm, resulting in triploid karyotypes (69XXX, 69XXY, or 69XYY) [107,132,133,134]. Examination of complete molar pregnancies
      usually shows absence of embryonic sac and an absent or remnant fetal tissue; partial molar
      pregnancies often contain a nonviable fetus and remnant amniotic sac. GTD is a collective term
      encompassing complete hydatidiform molar pregnancy, partial hydatidiform molar pregnancy, and
      placental site trophoblastic disease [135].
      The incidence of GTD is about 1 in 1,500 to 1 in 2,000 pregnancies [131,136].
While the hydatidiform mole is usually a benign condition, it
      does have the potential to develop into a malignant choriocarcinoma [136]. The risk of developing choriocarcinoma is
      20% following a complete molar pregnancy, with a lower risk after a partial molar pregnancy
        [137,138]. Clinical risk factors that appear to increase the probability of
      persistent GTD include delayed hemorrhage after a pregnancy immediately preceding the current
      one, excessive uterine enlargement, theca-lutein cysts, hCG levels greater than 100,000
      mIU/mL, prior molar pregnancy, prior miscarriage, blood type A or AB, use of birth control
      pills, and maternal age older than 40 years and younger than 20 years. The risk is highest for
      patients older than 50 years; recurrence rates are 1% to 2% [137,138]. Twin gestations involving a complete molar pregnancy and a normal fetus
      are rare [132,133].
ASSESSING THE SIGNS AND SYMPTOMS OF GTD



Signs and symptoms that may indicate a diagnosis of GTD include vaginal bleeding, unusual uterine growth rate, absence of usual fetal indications, hyperemesis, hyperthyroidism, pre-eclampsia, anemia, and enlarged ovaries [138].
Vaginal Bleeding



Almost all patients with GTD will have irregular or intermittent bleeding. The bleeding generally starts during the first trimester and is often spotty, watery, and brown, with some reporting passing mucinous, honeycomb-like structures [138].

Uterus Size Greater than Expected



The growth rate of the uterus may appear out of proportion to the size expected based on
          gestational age. This is more often seen with a complete molar pregnancy. Abnormal uterine
          enlargement occurs in approximately one out of four patients with complete hydatidiform
          molar pregnancies; it occurs rarely in those with partial molar pregnancies [138].

Absence of Fetal Indications



The absence of usual fetal indications may support a diagnosis of GTD [136]. Ultrasound examination should be ordered if fetal heart tones are absent, no fetal movement is detected by 20 to 24 weeks, or a fetus cannot be palpated through the uterine wall [139].

Hyperemesis



Many patients are bothered by nausea and vomiting in pregnancy. Those with GTD may experience severe vomiting [136,138]. Left untreated, these patients will become dehydrated and suffer weight loss [137]. Consequently, ultrasound examination is generally appropriate for those experiencing hyperemesis in order to rule out GTD.

Hyperthyroidism



Transient hyperthyroidism may be caused by partial and complete hydatidiform moles and choriocarcinoma. Patients may present with varying degrees of symptoms, including congestive heart failure [137].

Pre-Eclampsia



Pre-eclampsia is a pregnancy complication characterized by hypertension usually seen in the third trimester [138]. Elevations in blood pressure or proteinuria prior to 24 weeks' gestation should trigger a complete evaluation to rule out GTD. Pre-eclampsia affects about 25% of those with complete molar pregnancies [138].

Anemia



About 50% of those with molar pregnancies will develop anemia due to the chronic small blood losses. The anemia may be accompanied by fatigue, dyspnea, or exercise intolerance [138].

Enlarged Ovaries



Enlarged ovaries may be palpated or seen on ultrasound examination. Ovarian cysts known as theca luteal cysts result from the abnormally high hCG levels. Ovarian size may exceed 6 cm in diameter [135]. Enlargement regresses spontaneously several weeks after evacuation of the molar pregnancy and rarely requires surgery [131].


DIAGNOSIS OF GTD



Ultrasound



Most patients with GTD are diagnosed due to the use of blood tests and ultrasound early in pregnancy [138]. Diagnosis of GTD is most often made with ultrasound. Hydatidiform molar pregnancies have a characteristic structural pattern and size on ultrasound examination. In partial molar pregnancies, fetal tissue may be seen but the appearance of the placenta shows diagnostic features of GTD [135]. Occasionally, imaging abnormalities such as hydropic villi, retroplacental hematomas, chorioangiomas of the placenta, degenerative uterine fibroids, and aborted tissue will lead to confusion about the diagnosis [137].
The ultrasound diagnosis of a partial molar pregnancy is complex. The finding of multiple soft markers (e.g., cystic spaces in the placenta) is required for a reliable diagnosis of a partial molar pregnancy. Estimation of hCG levels may be of value. When diagnostic doubt exists about the possibility of a combined molar pregnancy with a viable fetus, then ultrasound examination should be repeated before intervention. In the situation of a twin pregnancy, where there is one viable fetus and the other pregnancy is molar, the pregnancy should be allowed to proceed if the patient wishes, following appropriate counseling [140].

Laboratory Tests



GTD releases more hCG than normal pregnancies, most likely due to larger volume of the placental structure, and the hCG levels rise more quickly than usually seen in normal gestations [138]. However, the same may be true of multiple gestations, and not all patients with GTD have hCG levels that are higher than those seen in a normal pregnancy. Laboratory testing is generally more useful during treatment and follow-up of GTD than during diagnosis [138].


TREATMENT OF GTD





Evidence Based Practice Recommendation

The European Society for Medical Oncology states that, for nearly all
            low-risk patients with gestational trophoblastic neoplasia, single-agent chemotherapy
            with either methotrexate or actinomycin D is the preferred treatment.
https://www.esmo.org/Guidelines/Gynaecological-Cancers/Gestational-Trophoblastic-Disease

             Last Accessed: March 18, 2022
Level of Evidence: Expert
            Opinion/Consensus Statement


Treatment of GTD depends on many factors, including the location and extent of the
        disease, the type of GTD present, the level of hCG, the duration of the disease, sites of
        metastasis if any, and the extent of prior treatment [138]. Referral to a specialist able to adequately manage and follow-up GTD
        should be immediate. Suction curettage is the method of choice of evacuation for complete
        molar pregnancies. Medical termination of complete molar pregnancies, including cervical
        preparation prior to suction evacuation, should be avoided where possible [140]. Suction curettage often is the choice for
        patients who may want to have children in the future [138]. Data from the management of molar pregnancies with mifepristone are
        limited. Evacuation of complete molar pregnancies with this agent should be avoided because
        it increases the sensitivity of the uterus to prostaglandins [140].
Tissue should be sent to the pathology lab for final diagnosis and confirmation of GTD. Because of the difficulty in making a diagnosis of a molar pregnancy before evacuation, the laboratory assessment is recommended in order to exclude trophoblastic neoplasia [140]. If an older patient requests sterilization, hysterectomy may be considered [137,138]. Following evacuation of the uterus, hCG levels are recorded at 48 hours and on days 7, 14, and 21 [135]. When hCG levels are no longer elevated, values are obtained at monthly intervals for at least six months. Treatment with methotrexate is not indicated unless the hCG levels continue to rise or remain elevated.
A chest x-ray may be performed as a post-treatment baseline to determine if GTD has spread to the lungs [141]. In some cases, other imaging studies may follow. If GTD is suspected before D&C, a chest x-ray should be performed prior to uterine evacuation [141]. Pelvic ultrasound is performed to identify the presence of theca-lutein cysts [137]. A complete blood count with platelet count and clotting factors, renal and liver function tests, blood type and antibody screen, and hCG level are obtained prior to uterine evacuation in suspected GTD.
Patients are strongly encouraged not to conceive for at least one year after treatment [141]. A pregnancy sooner than one year after treatment will mask any rises in hCG caused by persistent GTD and may delay treatment. An effective contraceptive method should be provided [135].
Blood type, Rh type, and antibody screen are typically ordered. Threatened abortions, ectopic pregnancies, and hydatidiform moles all have risks of fetomaternal hemorrhage and, therefore, can cause RhD alloimmunization [76]. Because the differentiation of partial and complete molar pregnancy may be delayed, it seems reasonable to offer RhoGAM to those with suspected molar pregnancy [76].
Patients and their families will require education, including that a partial molar pregnancy means that normal fetal development and viability are not possible when two sperm fertilize one egg, resulting in severe chromosomal abnormalities. Nevertheless, grief support is an important part of the follow-up of this condition. The fear of carcinoma may delay a patient's reaction to the fact that a pregnancy was lost. Attention should be given to the family's grief. In cases of partial hydatidiform molar pregnancies, the grief may be compounded by the somewhat elective decision to terminate a fetus, even one whose chromosomes are not compatible with life. Follow-up and referrals are appropriate.


11. PLACENTA PREVIA



Placenta previa occurs when the position of the placenta is such that it covers the cervical os, either partially or completely. The placenta normally implants in the upper uterine segment, but infrequently it may implant elsewhere in the uterus [142]. Placenta previa is one of the leading causes of vaginal bleeding in the second and third trimesters [143]. It occurs in approximately 1 of every 200 pregnancies and is more common in multiparous patients, occurring in as many as 1 in 20 grand multiparous individuals [143,144,145]. Data recorded between 1989 and 1997 have indicated that placenta previa complicated 2.8 per 1,000 live births in the United States, with a mortality rate of 0.03% [143]. The significance of race remains controversial [143].
Three types of placentae previa have traditionally been
      recognized [142,143,144,145,146]: 
	Complete (total) placenta previa: The placenta completely covers the cervical os.
            This occurs in 20% to 43% of previa presentations.
	Partial placenta previa: The placenta only partially covers the cervical os. This
            accounts for approximately 31% of previa presentations.
	Marginal placenta previa: An edge of the placenta is at the margin of the cervical
            os but does not cover any of it. Patients with a placenta edge at least 2 cm from the
            internal os most often deliver vaginally without complication. However, those with a
            placental edge less than 1 cm from the cervical os tend to have cesarean sections
            because they are more likely to present with symptoms of bleeding.


Because the differences between partial and marginal are subtle and vary according to the timing and method of diagnosis, contemporary classification of placenta previa consists of two variations: placenta previa (i.e., the cervical os is covered by placental tissue) and marginal placenta previa (i.e., the placenta lies within 2–3 cm of the cervical os but does not cover it) [145]. Providers may also see the term "low-lying placenta" on ultrasound reports. Ultrasonographers and radiologists diagnose the presence of a low placenta when the placenta extends into the lower uterine segment but does not reach the internal os [142,146]. Most often, these placentas cause no obstetric complications. The definitive diagnosis of most low-lying placentas is achieved with ultrasound [147]. Depending on the gestational age at which it is originally identified, a low-lying placenta may be monitored with a follow-up ultrasound later in pregnancy.
The risk factors that are associated with placenta previa
      include maternal age older than 35 years, African American or other minority races, increased
      gravidity and parity, prior uterine surgery or cesarean section, prior induced abortion,
      cigarette smoking, large placenta, multiple gestation, and a prior history of placenta previa
        [142,145,146]. Some reports have
      additionally documented a higher association of fetal malpresentation, preterm premature
      rupture of membranes, and intrauterine growth restriction with placenta previa [145]. The exact pathophysiology is unknown,
      although placenta previa has been associated with scarring in the endometrium, presumably
      decreasing the surface area available for placental implantation [143,144,146].
SIGNS AND SYMPTOMS OF PLACENTA PREVIA



Because the placenta is vascular, any stretching or pulling of the structure can cause blood vessels to rupture and bleed. The lower part of the uterus and upper part of the cervix (isthmus) thins and "pulls up" during the last trimester and while in labor. Bleeding is thought to occur as a result of the changes in the lower uterine segment in the third trimester [145,146]. The first bleeding typically occurs at 27 to 32 weeks' gestation [143]. Approximately 25% of patients do not bleed until 36 weeks' gestation [144]. Those with complete placenta previa are more likely to experience bleeding earlier than those with marginal or partial placenta previa. Bright red, painless bleeding during the third trimester in a patient not in labor must be evaluated for placenta previa. The bleeding may be minimal; however, at times it can present as hemorrhage. Some patients with placenta previa will also have uterine irritability accompanying the bleeding. Spotting may occur for several days and then taper off, but it almost always returns after a few days [143,146].
In those with undiagnosed placenta previa close to term, it may be noted that the fetus does not "drop" into the pelvis as expected because of the presence of the placenta blocking the inlet. Fetal malpresentation may also be noted.

DIAGNOSIS OF PLACENTA PREVIA



Prior to the availability of ultrasound, placenta previa was diagnosed with a very careful and gentle speculum exam and/or a digital exam. Technologic advances have made it unnecessary and inadvisable to perform a pelvic examination on a patient with vaginal bleeding after the point of fetal viability without first obtaining an ultrasound exam. The diagnosis of placenta previa is easily made by ultrasound in the third trimester of pregnancy, and both careful transvaginal and translabial scanning have shown sensitivity in diagnosing placenta previa [145]. Transabdominal ultrasound has an accuracy of 93% to 98%, although false-positive results may occur secondary to focal uterine contractions or bladder distention [143]. Because transvaginal scanning does not increase the risk of bleeding, it is the imaging modality of choice [142]. Studies have indicated that it is safer and more accurate than the transabdominal method [142,143,145,147,148]. Transperineal ultrasonography has been suggested as an alternate method, particularly if instrumentation of the vaginal canal with a probe is a concern. This method may compliment transabdominal ultrasonography and help eliminate the false-positive results [143].
Placenta previa is often misdiagnosed early in pregnancy. The myth of the "migrating placenta" developed because, early in pregnancy, low-lying placentas are not uncommon. The placenta does not move or migrate in pregnancy. As pregnancy advances, the uterine wall stretches and thins. It is also thought that the placenta grows preferentially toward the fundus and moves farther away from the cervical os as the uterus enlarges [142,146]. Ninety percent of patients who have placenta previa diagnosed in the first trimester will not have a placenta previa at term [145,149]. Of those with second trimester ultrasound diagnosis of total placenta previa, only 26% will have persistent placenta previa at term; only 2.5% of partial and marginal placenta previa diagnosed during the second trimester will remain at term [145].

TREATMENT OF PLACENTA PREVIA



The treatment of placenta previa depends on a number of factors, including the amount of
        vaginal bleeding, whether the bleeding has stopped, the fetus's gestational age, the
        patient's health, the fetus's health, and the position of the placenta and the fetus [146]. If hemorrhage is life-threatening,
        immediate delivery by cesarean section is indicated. If the bleeding is slight, the patient
        may be sent home after 48 hours of in-house observation or kept in the hospital for the
        remainder of the pregnancy. Home-based care should occur only if the patient is in close
        proximity to a hospital, has the constant presence of a companion, and has given fully
        informed consent for such care [147,148]. Patients who do not have access to
        emergency transportation should be kept hospitalized. Bed rest may be prescribed to prevent
        uterine contractions that can result in bleeding [143,146]. Although there is
        no data to support the practice, pelvic precautions are often prescribed, including
        avoidance of vaginal intercourse, insertion of items into the vagina, and orgasm, which
        might result in uterine contractions [143,146]. Patients are otherwise allowed
        their usual activities, without any excessive exertion [144].
Depending on the amount of bleeding, IV fluids should be started and the patient should be blood typed and screened for crossmatch [143]. Few antepartum patients require emergency transfusions [144]. Baseline CBC, hemoglobin, hematocrit, and platelet functions must be obtained. Increases in blood volume and the hemodynamic changes in pregnancy mask early hypovolemic symptoms. Significant hemorrhage may occur by the time changes are noted in the vital signs. In the absence of massive bleeding or other complications, coagulation studies are not necessary [142].
Timing of delivery is based on gestational age and the severity of the bleeding. In most situations, an elective cesarean section will be scheduled prior to the due date [146]. Some patients with partial or marginal placenta previa can deliver vaginally because the fetal head will descend and act as a tamponade. In some cases, massive hemorrhage prompts delivery [146]. Usually, the blood is maternal and the fetus is not in jeopardy as long as the patient is stabilized [144]. Fetal status should be documented, and electronic fetal monitoring, when available, should be initiated. When the patient and fetus are stable, the use of tocolytics, medications used to inhibit labor, in those with placenta previa has been described. Steroids may be administered between 24 and 34 weeks' gestation to promote fetal lung maturity if delivery is imminent [142,146].
Whenever bleeding occurs in pregnancy, blood type, Rh type, and antibody screen should be reviewed, and all Rh-negative patients should be offered RhoGAM. A Kleihauer-Betke test, which measures fetal hemoglobin transferred to the patient's bloodstream, should be performed to determine if significant fetomaternal hemorrhage has occurred [143,145]. RhoGAM doses are calculated based on the amount of hemorrhage identified.
Patients with placenta previa and their families must be educated to contact their provider immediately if any bleeding occurs, even light spotting.

COMPLICATIONS OF PLACENTA PREVIA



Obviously, maternal hemorrhage is the most common and life-threatening complication of placenta previa [144]. Anemia and shock may follow. Placenta previa has been associated with intrauterine growth restriction. However, when controlled for gestational age, studies have not found an association between placenta previa and low birth weight [144].
Preterm labor and birth may accompany placenta previa [146]. In about 20% of placenta previa cases, the uterus contracts prematurely [144]. Efforts to arrest preterm labor may be undertaken, and in the third trimester, antenatal steroids may be indicated [144]. Other complications include a prolonged hospital stay, intrapartum hemorrhage, septicemia, thrombophlebitis, cesarean delivery, abruptio placenta, fetal malpresentation, maternal death, DIC, blood transfusion, and hysterectomy [142,144].
Placenta accreta, placenta increta, and placenta percreta are also complications of placenta previa [146]. Placenta accreta refers to the abnormal attachment of the placenta to the myometrium. Placenta accreta spectrum is becoming increasingly common and is associated with significant morbidity and mortality [180]. Placenta increta is seen when the villi invade the myometrium, and placenta percreta is diagnosed when the villi penetrate the uterine wall and extend into the bladder or rectum [144]. Although not completely accurate, practitioners often use the term "placenta accreta" to describe all three situations.
Prior cesarean section or other uterine surgeries are most often associated with placenta accreta [145,147,148]. The placenta accreta rate has increased over the past 50 years, most likely as a result of the increasing cesarean section rates [142,150]. The incidence is now estimated to be 1 in 2,500 deliveries. Ultrasound may be helpful in the prenatal diagnosis of placenta accreta. Magnetic resonance imaging (MRI) and color Doppler studies may also be useful, although MRI is not the preferred recommended modality for initial evaluation [142,143,146,147,150]. The average blood loss recorded at the time of delivery in those with placenta accreta is 3,000–5,000 mL and is a common cause of cesarean hysterectomy [142]. Prenatal diagnosis by imaging, followed by planned, multidisciplinary peripartum management may help reduce morbidity and mortality [142,151,152]. Scheduled cesarean hysterectomy with preoperative ureteric stent placement and avoiding attempted placental removal have been associated with reduced maternal morbidity in those with suspected placenta accreta [153].
Other rare conditions often grouped with placenta previa include placental abruption and vasa previa [146]. Placental abruption occurs when the placenta separates from the uterus before birth, potentially depriving the baby of oxygen and nutrients and resulting in dangerous bleeding [146]. Vasa previa occurs when the fetal blood vessels, unsupported by the placenta or umbilical cord, extend across the lower uterine segment and/or cervical os. These may accompany a velamentous cord insertion or a succenturiate lobed placenta [144]. Velamentous cord insertions occur when the umbilical cord does not insert directly into the placenta itself. The vessels are supported only by membranes between the umbilical cord and the placenta. Because fetal blood volume is only 80 to 100 mL/kg, laceration of the fetal vessels will cause hemorrhage and rapid fetal death [142,145,146]. Risk factors for vasa previa include a bilobed or succenturiate lobed placenta, low-lying placenta, multiple gestation, marginal insertion of the umbilical cord into the placenta, and velamentous cord insertion [144].
The incidence rate of vasa previa ranges from 1 in 2,000 to 1 in 6,000 pregnancies [154]. Diagnosis is often made at the time of presentation or rupture of membranes. With ultrasound, diagnosis of bilobed placentas or velamentous or marginal cord insertions can be seen, and the patients at high risk for vasa previa can be identified [142,154]. If vasa previa is suspected, transvaginal ultrasound color Doppler may be used to facilitate the diagnosis; however, even with the use of transvaginal ultrasound color Doppler, vasa previa may be missed. When vasa previa is diagnosed prenatally, an elective cesarean delivery should be offered prior to the onset of labor. Because premature delivery is likely, consideration should be given to administration of corticosteroids at 28 to 32 weeks to promote fetal lung maturation and to hospitalization at about 30 to 32 weeks [154]. When the diagnosis of vasa previa is made prenatally, more than 96% of fetuses survive. Nearly 45% of infants die when the diagnosis is made at the time of labor [154].
When bleeding occurs during pregnancy or in labor, the Apt or Kleihauer-Betke test may be used to determine if fetal cells are present in the vaginal blood to assist in diagnosis [142,143]. If vasa previa is diagnosed antenatally, hospitalization of the patient at about 30 to 32 weeks is considered and steroids administered to promote fetal lung maturity. Amniocentesis is often performed to determine fetal lung maturity before elective delivery. In cases of antenatally diagnosed vasa previa, the obstetrician may choose to deliver at 35 to 36 weeks' gestation without amniocentesis to avoid the potential for laceration of the fetal vessels [142].


12. ABRUPTIO PLACENTA



Abruptio placenta is the premature separation of a normally implanted placenta from the uterine wall. Hemorrhage can be concealed or obvious. Placental abruption complicates an estimated 1 in 75 to 1 in 226 deliveries [145]. Eighty percent of cases of abruptio placenta occur before the onset of labor [145]. Placenta abruption is one of the leading causes of fetal and neonatal mortality [144].
There are three recognized grades of placenta abruption [145]: 
	Grade 1: A small amount of vaginal bleeding is present with some uterine
            irritability. Maternal blood pressure is normal. Fetal status is normal. Grade 1
            placenta abruptions account for 40% of all abruptions.
	Grade 2: External uterine bleeding is mild to moderate. The uterus may be irritable
            or tetanic. Maternal blood pressure is normal, but pulse rate may be increased. The
            fetal heart rate may show signs of compromise. Grade 2 abruptions represent 45% of all
            abruptions.
	Grade 3: Bleeding is moderate to severe but may be concealed. The uterus is tetanic
            and painful. Maternal hypotension is present, and fetal death may have occurred.
            Coagulation abnormalities may be present. Grade 3 abruptions account for 15% of all
            abruptions.


The locations of placental abruptions may vary. Retroplacental abruptions occur between the placenta and the myometrium. They are often large and can quickly result in fetal death [145]. A subchorionic placenta abruption occurs between the placenta and the membranes, and a subamniotic abruption occurs between the placenta and the amniotic fluid. These have little clinical significance [144]. The majority of abruptions (80%) occur before the onset of labor [145].
FACTORS ASSOCIATED WITH ABRUPTIO PLACENTA



While the exact causes of placenta abruption are unknown,
        some factors have been associated with their occurrence. These factors include [144,145]: 
	Grand multiparity
	Pregnancy-induced hypertension or pre-eclampsia
	Chronic hypertension (>140/90 mm Hg)
	Premature rupture of membranes
	Pregestational diabetes
	Substance abuse, particularly cocaine use
	Hydramnios
	Blunt force trauma, such as motor vehicle accidents and maternal battering
	Smoking
	Uterine fibroids
	Multiple gestations (distension of the uterus, rapid decompression of the uterus
              with the delivery of the first infant)
	Extremes of maternal age
	Vascular abnormalities in the placenta bed
	History of placenta abruption (recurrence rates are 5% to 17%); if the abruption
              was severe enough to result in fetal death, the recurrence rates of placenta abruption
              again resulting in fetal demise is 11%
	Uterine anomalies
	Thrombophilias, such as factor V Leiden mutations
	Sudden decompression of the uterus, such as with amniocentesis
	Circumvallate placenta. A circumvallate placenta is an unusually shaped placenta.
              It is abnormally thickened with a smaller surface area over the uterine wall. Because
              the membranes do not insert at the edge of the placenta, there are villi left
              uncovered by the membranes, resulting in bleeding and increasing the possibility of
              placenta abruption as well as other complications.



DIAGNOSIS OF ABRUPTIO PLACENTA



Absolute diagnosis of placenta abruption can only occur after examination of the placenta reveals an adherent clot or loss of functioning placental tissue. This diagnosis may not be accurate if the abruption is recent. Diagnosis is usually based on clinical findings, with supportive evidence from sonographic, laboratory, and pathologic studies [145].
Although vaginal bleeding is the hallmark sign of placental abruption, 10% to 20% of affected patients may have occult or concealed hemorrhage [145]. Other clinical findings include uterine bleeding, abdominal pain, uterine contractions, uterine tenderness, concerning fetal heart rate patterns or fetal death, and DIC [145,155]. The signs and symptoms of placenta abruption depend on the location of the placenta and the degree of separation involved. Abruption of a placenta implanted on the posterior uterine wall may present with severe back pain and contractions [156].
A patient's perception of pain may seem out of proportion to what the provider observes. There is increased uterine tone between contractions; the uterus may never completely relax between contractions. The classic "board-like" description of the abdominal wall will occur with complete or significant abruptions, but not with marginal or small abruptions.
Bleeding may be obvious or absent, although nearly 80% of patients with placenta abruption will exhibit external bleeding [144]. Patients with concealed abruption are often given the diagnosis of preterm labor. Bleeding may occur into the uterine wall, resulting in uterine enlargement. Uterine contractions and tenderness may be seen [144]. The uterine muscle may be saturated with blood, resulting in a Couvelaire uterus. Couvelaire uterus is seldom seen, but the appearance is that of a blue-tinted uterus at the time of cesarean section [144].

ASSESSMENT OF ABRUPTIO PLACENTA





Evidence Based Practice Recommendation

According to the American College of Radiology, ultrasound is the
          imaging modality of choice for evaluation placental abruption, but abruption can be
          subacute, which can confuse ultrasound findings.
https://acsearch.acr.org/docs/69465/Narrative

             Last Accessed: March 18, 2022
Level of Evidence: Expert
          Opinion/Consensus Statement


With significant abruption, fetal distress may be apparent on electronic fetal monitor tracings. The fetus will tolerate some loss of placental surface area without distress; however, large interruptions in blood flow will be evident on the fetal heart rate monitor.
Often, placenta abruption is a diagnosis of exclusion. If placenta previa and other causes of vaginal bleeding have been ruled out, placenta abruption becomes the most likely diagnosis [145]. Ultrasound imaging may be useful in only about 50% of placenta abruptions, and false-positive diagnoses have been reported [144,145]. Serum markers for the early identification of placenta abruption have been under investigation [157,158,159]. Possible markers include hCG, maternal serum alpha fetoprotein (MSAFP), and inhibin A. Elevated levels of MSAFP have been associated with a ten-fold increase of placenta abruption [144]. The Kleihauer-Betke test has not proven to be useful to detect placenta abruption [144].

POTENTIAL COMPLICATIONS



Maternal hemorrhage is the most common and life-threatening complication of placenta abruption, accounting for 6% of all maternal mortality [145]. Fetal mortality has been reported to be as high as 25% to 30% [145]. Significant neonatal mortality and morbidity is due to premature birth.
Other complications include a prolonged hospital stay, cesarean delivery, blood transfusions, and hysterectomy. Severe placenta abruption stimulates the clotting cascade that can result in DIC [144].

MANAGEMENT OF ABRUPTIO PLACENTA



The majority of abruptions are marginal, and patients are usually hemodynamically stable on presentation. However, after the diagnosis of placenta abruption has been made, immediate referral to a physician able to manage the problem is indicated. A large-bore IV catheter should be placed to assure intravenous access. An indwelling Foley catheter will permit assessment of maternal urine output. If bleeding is significant, typing and crossmatch for blood transfusion should be ordered [144,145]. Routine laboratory studies include hemoglobin, hematocrit, WBC, and platelet count. Coagulation studies are advisable, to include prothrombin time (PT), partial thromboplastin time (PTT), fibrinogen degradation product, and fibrinogen level should be drawn if significant blood loss is present [144]. A red-topped laboratory tube (i.e., clot tube) can be used to quickly assess bleeding defects. The blood drawn into the tube should form a clot within six minutes. The clot should lyse within 30 minutes. If clotting and lysing do not occur, a coagulation defect has probably occurred [145]. Continuous monitoring of fetal status and uterine activity has been recommended [144].
Timing of delivery is dependent on the degree of separation
        and maternal or fetal status. With grade 1 abruption, close observation of maternal and
        fetal status is essential. When the fetus is mature, a controlled induction of labor can be
        pursued [145]. In patients remote from term
        and clinically stable, the use of tocolytic agents to inhibit contractions has been
        described [145]. Unfortunately, a small
        placenta abruption can stimulate uterine irritability, which causes the placenta to separate
        further. While bleeding was once considered to be a contraindication to tocolytics, it has
        become more acceptable to consider a short course of tocolytics in patients with mild
        bleeding and contractions. If the patient is stable and fetal well-being is established,
        tocolysis may be valuable to prolong pregnancy 48 hours in order to initiate antenatal
        steroids for fetal lung maturation. Magnesium sulfate is the most accepted agent for this
        purpose, although use as a labor tocolytic is off-label for this medication and
        controversial [144,160]. Evidence of fetal distress can prompt
        immediate cesarean section. Sixty percent of fetuses will become distressed in labor;
        continuous electronic fetal monitoring is associated with excellent fetal survival in these
        cases [145]. The cesarean rate associated
        with placenta abruption has been reported as 50% to 75% [145].
Patients with mild bleeding may be sent home after evaluation. The decision to send any
        patient home after a bleeding episode will depend on the help the patient has at home,
        distance to hospital, ability to comply with medical instructions, and prompt access to
        transportation [144]. Patients with an
        abruption should be counseled about the increased risk of recurrence (estimated at about
        25%) and associated risk factors [144].


13. EVALUATION OF OTHER CAUSES OF BLEEDING IN PREGNANCY



Other causes of apparent bleeding during pregnancy should also be considered. The bleeding may be from the cervix, the vaginal structures, the rectum, or urologic sources.
CERVICAL CAUSES



The vascular changes that occur in the cervix during pregnancy, such as hyperemia and an altered squamous epithelium, predispose individuals to bleeding following intercourse. Inquiry regarding recent sexual activity, evaluation of the cervix, and reassurances about the status of the pregnancy may be all that is required in these cases.
Cervical infections such as chlamydia and gonorrhea may result in cervical bleeding. Cultures should be obtained whenever a patient presents with unexplained vaginal bleeding in pregnancy. If cervicitis is diagnosed, the Centers for Disease Control and Prevention (CDC) protocols for the treatment of STIs in pregnancy should be followed [161].
Another possible cause of cervical bleeding is cervical polyps. Cervical polyps occur in
        about 2% to 5% of persons with cervices [162]. If cervical polyps are discovered in pregnancy, they should not be removed because
        significant blood loss could result. The patient must be reassured that bleeding may recur
        from cervical polyps and that any heavy bleeding should still be reported to a provider.
        Evaluation by a provider able to distinguish normal cervical polyps from potential
        pathologic cervical disorders should be made [162,163].
Evaluation for lower genital tract malignancy should be
        considered whenever one encounters vaginal bleeding. Overall, 1 of every 34 persons
        diagnosed with cervical cancer is pregnant [164]. Although cervical cancer is a rare complication of pregnancy, it
        remains the most common gynecologic malignancy associated with pregnancy [137,165]. While the incidence of cervical cancer has decreased worldwide, largely
        due to screening in Westernized societies, the mean age of diagnosis of cervical cancer is
        50 years of age [166,167]. The most common complaint of pregnant
        patients with cervical cancer is bleeding [164]. In general, increases in vaginal discharge and bleeding are the most
        common symptoms reported with this malignancy. More advanced cancers may be accompanied by
        malodorous, serosanguineous, or yellow discharge [164]. However, many with cervical cancer are asymptomatic, and diagnosis is
        made on routine screening [166]. Pelvic pain
        is less common. Pap tests should be done if any suspicion of cervical pathology exists.
        False-negative cervical cytology is possible due to the increased mucus and bleeding from
        cervical eversion in pregnancy. Biopsy by a physician skilled in the procedure may be
        indicated in ulcerative lesions. If a Pap test is not performed in an urgent care facility
        or emergency room, the patient should be specifically told it was not obtained. Many arrive
        in their primary providers' offices assuming that if a speculum examination was conducted, a
        Pap test was obtained.
Cervical eversion or erosion may present with vaginal bleeding. Cervical eversion is identified by the presence of an irregularly shaped area of reddened, raw tissue around the cervical os. The superficial layers of the squamous epithelium are lost. Cervical eversion can be caused by chronic cervicitis, pregnancy, tampon use, intercourse, and a variety of other triggers [168].
The onset of labor at term, prematurely, or in the event of an insufficient cervical os may be heralded by vaginal bleeding. Bloody show can be frank red, pink, or brown. It may be described as mucousy or watery. The bleeding may be first noticed following cervical examination at term. After placenta previa has been ruled out, perhaps by the availability of a previous ultrasound study, a careful, gentle digital examination of the cervix can confirm labor as the cause of bleeding. In gestations remote from term, when digital exams are not routinely advised, speculum exam or ultrasound may also diagnose cervical dilatation.

VAGINAL AND VULVAR CAUSES



Vaginal causes of bleeding that should be evaluated include vaginitis, which may cause excoriation and therefore bleeding, vaginal trauma or laceration, or vulvovaginal cancer. The amount of bleeding and patient discomfort may make assessment of vaginal trauma difficult. Appropriate management and help with visualization are necessary. Although rare, vulvar and vaginal cancers do sometimes occur in persons of childbearing age [169]. It has been suggested that there are two subtypes of vulvar cancer: one that is associated with human papillomavirus (HPV) and one that is not [170]. Genital warts increase the risk of vulvar and cervical cancer and may be a source of bleeding in pregnancy. Nearly 90% of vulvar cancers in younger individuals have been associated with HPV [169]. Vulvar cancers represent approximately 6% to 7% of all gynecologic cancers in the United States [171]. Most are squamous cell carcinoma; melanoma and basal cell carcinoma are less common [169,170]. Fewer than 20 cases of vulvar carcinoma during pregnancy have been reported in the medical literature [137]. Most patients with vulvar cancer present with burning, itching, bleeding, or pain in the vulva. Visual lesions are usually available to biopsy. Referral to the appropriate specialist should be made whenever vulvar or vaginal pathology is suspected [171].
Vaginal infections are another possible cause of bleeding
        during pregnancy. Infections such as candidiasis, trichomoniasis, and bacterial vaginosis
        may cause tissue damage significant enough to result in vaginal bleeding during pregnancy.
        Microscopic evaluation of vaginal discharge and pH testing can quickly diagnose infections
        that should be treated. Initial herpes infections may result in bleeding from vesicles that
        have been scratched or from attempted home treatments. Visible lesions should be cultured
        for herpes simplex virus, and open sores should alert the clinician to the need for
        additional testing for syphilis and other STIs. As noted, all STIs diagnosed during
        pregnancy should be treated according to CDC guidelines [161]. Vaginitis treatments are also appropriate during pregnancy.

ANAL AND RECTAL CAUSES



Careful examination of the anus and rectum should reveal any evidence of genital warts, hemorrhoids, fissures or rectal polyps, ruptured rectal varicosities, or trauma as sources of bleeding. Bleeding from sources higher in the colon, such as Crohn disease, irritable bowel syndrome, and colorectal cancer, are rare but may be appropriately evaluated during pregnancy. The majority of colorectal cancer in pregnancy is rectal and can be palpated on rectal exam. The incidence of colon cancer during pregnancy is about 1 in 13,000 [137].

URINARY AND RENAL CAUSES



Severe lower urinary tract infections, such as cystitis and urethritis, may result in the presence of significant blood in the urine. Because asymptomatic bacteriuria is a common risk factor for subsequent pyelonephritis, any evidence of this condition must be attended to. Individuals in advanced pregnancy may not be able to provide a sufficient clean catch urine specimen, and the need for catheterization should be weighed against the risks. Acute pyelonephritis occurs in 1% to 2% of all pregnancies and may result in maternal morbidity and mortality [172,173]. Most pyelonephritis occurs during the second or third trimesters and is believed to be the result of increasing obstruction of the ureters and stasis caused by the pregnant uterus.
Renal stones complicate 0.1% to 0.3% of pregnancies [174]. Urolithiasis is usually accompanied by colicky abdominal pain, recurrent urinary tract infections, and hematuria [174]. Although it is not a frequent cause of noticeable blood in pregnancy, it should be considered. Treatment is conservative, consisting of pain management and hydration [174]. Lithotripsy is contraindicated in pregnancy [175]. Urinary tract cancers are rare during pregnancy.

OTHER CAUSES



Another unusual cause of bleeding in pregnancy is the dehiscence of a cesarean section
        scar. Bloodless, asymptomatic dehiscence of the cesarean section scar usually carries little
        or no adverse impact on the pregnancy. However, uterine rupture can be life-threatening and
        may occur in the absence of labor. The incidence of uterine rupture is difficult to
        determine and is influenced by the type and location of the previous incision, obstetric
        history, interval between pregnancies, and the type of closure of the hysterotomy incision
        at the time of primary cesarean section [176,177]. Signs of uterine rupture may
        include fetal distress, maternal shock, vaginal bleeding, and abdominal or uterine pain
          [177]. Providers suspicious of uterine
        rupture should stabilize the patient and immediately transfer to a surgeon who is capable of
        performing an emergency cesarean section and dealing with the consequences of such an
        obstetric catastrophe.
In a few cases, the cause of antepartum bleeding cannot be determined. Careful monitoring of the fetus and patient can result in a healthy pregnancy outcome.


14. COMMUNICATION WITH NON-ENGLISH-PROFICIENT PATIENTS



Because diagnosing the cause of bleeding during pregnancy is often dependent
      on a detailed patient history, and successful treatment relies on patient understanding and
      compliance with recommended plans, effective communication is an essential aspect of managing
      the patient who is bleeding during pregnancy. The general population of the United States is
      diverse and becoming more so. Therefore, adjustments should be made for patients who are not
      proficient in spoken and/or written English. When there is an obvious disconnect in the
      communication process between the practitioner and patient, an interpreter is required.
In this multicultural landscape, interpreters are a valuable resource to help
      bridge the communication and cultural gap between patients and practitioners. Interpreters are
      more than passive agents who translate and transmit information back and forth from party to
      party. When they are enlisted and treated as part of the interdisciplinary clinical team,
      interpreters serve as cultural brokers who ultimately enhance the clinical encounter. When
      providing care for patients for whom English is a second language, consideration of the use of
      an interpreter and/or patient education materials in their native language may improve patient
      understanding and outcomes.

15. CASE STUDIES



CASE STUDY 1



Patient A is a woman, 24 years of age, gravida three para two, who
        reported she believes she is about seven weeks pregnant. Three days previous, she noted some
        pink vaginal spotting. She presented with painless, dark red vaginal spotting. Patient A
        reported her last intercourse was more than a week ago. She denied any itching, burning, or
        malodorous discharge prior to the onset of her symptoms. She denied fever but thinks she had
        been having chills. Some nausea was reported but no vomiting. She did have a positive home
        pregnancy test one month ago. She denied uterine cramping, but admitted to some mild upper
        abdominal cramping. The patient complained of suprapubic pain after urination. The pain
        occurred after each voiding. The pain did not localize elsewhere and lasted for just a few
        minutes. Patient A reported some frequency, but attributed this to her pregnancy. Bowel
        function has been normal. She was appropriately concerned, as her previous pregnancies were
        uncomplicated. During the previous six months, Patient A has been diagnosed and treated for
        gonorrhea once and chlamydia twice. Follow-up testing was negative. Patient A has also been
        treated for recurrent lower urinary tract infection and bacterial vaginosis during the same
        period of time.
The differential diagnosis for Patient A includes:
    
	Urinary tract infection
	Lower genital tract infection
	Threatened abortion
	Ectopic pregnancy
	Normal pregnancy


Examination revealed normal external genitalia. The vagina was pink with moderate amounts of maroon-colored watery discharge noted. The cervix was pink and appeared closed. No exudate or lesions were noted on the cervix. Cultures for gonorrhea and chlamydia were obtained. Bimanual examination revealed a nontender uterus, anteverted, enlarged to a six- to seven-week gestational size. No masses were appreciated. The uterus was normal shape and configuration. The cervix was long and closed. Cervical motion tenderness was absent. Adnexa were slightly tender to palpation, without mass. Rectal examination was confirmatory.
Urinalysis in the office revealed 10 to 20 WBCs per high-powered field, 20 to 30 RBCs, no bacteria, moderate epithelial cells, and some casts. A urine sample was forwarded to the lab for culture and sensitivity. The routine pregnancy laboratory tests were obtained, and an ultrasound exam was ordered.
Laboratory findings revealed that Patient A is Rh negative with a negative antibody screen. She was offered RhoGAM per protocol and accepted. Her hemoglobin was 12.4, with the remainder of her lab work within normal limits. Her quantitative beta hCG was 14,283 mIU/mL. With an hCG that high, one would expect to be able to identify a fetus or products of conception on ultrasound. The radiologist immediately called to report that Patient A's ultrasound demonstrated a thickened endometrium and a slightly enlarged uterus measuring 9 cm x 6 cm x 8 cm. No gestational sac was noted. The left adnexa revealed a significantly increased vascularity adjacent to the left ovary. The right ovary was normal, with several small follicles.
Ectopic pregnancy was suspected. The hCG levels were borderline for the administration of methotrexate. With the uncertainty of the location of the gestation and the question of the patient's ability to return for close follow-up, the patient was prepared for surgery. At the time of diagnostic laparoscopy, a 4 cm x 5 cm cornual pregnancy was noted on the left side. The tubes and ovaries were normal bilaterally. The left cornu was removed in its entirety to the level of the endometrium; however, the endometrium was not entered.
Cornual pregnancies implant in the area where the fallopian tube enters the uterus. Approximately 1% to 5% of ectopic pregnancies occur in the cornua [40,99,112,113]. The uterine muscle surrounding the cornua permits the pregnancy to grow to a more advanced age, often 12 to 16 weeks, before rupture. Because this area is so vascular, ruptured cornual pregnancies can result in a profuse, rapid, and fatal hemorrhage. This patient's cornual pregnancy was not ruptured at the time of identification, and her postoperative recovery was normal. Urine culture done at the time of the office visit was negative. However, the chlamydia culture was positive, and the patient was treated according to CDC guidelines [161].
Because additional pregnancies were desired, the patient was started on hormone contraception and advised not to conceive for at least one year after her surgery in an effort to allow the uterine incision site to completely heal.

CASE STUDY 2



Patient R is 38 years of age, gravida 4 para 2, who had a spontaneous abortion eight months previous. She presented at 15 weeks' gestation. Her initial obstetric appointment was completed at 11 weeks' gestation. No fetal heart tones were auscultated. Because the patient had a definite last menstrual period and the uterine size was appropriate at the time of the examination, no ultrasound was performed. Plans were made to schedule an ultrasound at 20 to 22 weeks' gestation for complete evaluation secondary to a family history of cardiac anomaly.
Laboratory results from her first appointment were as follows:
    
	Hemoglobin (Hgb): 12.2
	Hematocrit (Hct): 36%
	WBC: 8,200
	Platelets: 172,000
	Blood type: B
	Rh: Positive
	Antibody screen: Negative
	Venereal disease research test: Negative
	Hepatitis B (HBsAg): Negative
	HIV: Negative
	Urine culture: Negative
	Urinalysis: Within normal limits; protein and glucose negative
	Pap test: Normal
	Gonorrhea culture: Negative
	Chlamydia culture: Negative
	Rubella: Immune


Physical examination at the time of her first examination revealed a height of 65 inches, weight 212 lbs, and pulse 80 beats/minute. Her blood pressure was 114/72 mm Hg. Uterine size was measured to be 10 to 12 weeks' gestation; cervix was noted to be long and closed.
The patient returned with complaints of brown spotting "off and on" for several days, headache, fatigue, nausea, vomiting, and swelling in her legs. She had been unable to keep food or fluids down for 24 hours.
Her second exam reported a weight of 222 lbs, pulse of 86 beats/minute, and blood pressure of 162/94 mm Hg. Fundal height was recorded as 20 cm, and no fetal heart tones were monitored. Urinalysis (dipped) revealed 1+ protein and negative glucose with large ketones. Mucous membranes are dry, and the patient appears pale. Pitting edema in the calves is noted.
The differential diagnosis for Patient R includes:
    
	Pre-eclampsia
	Multiple gestation
	Hyperemesis
	Molar pregnancy
	Partial molar pregnancy


An ultrasound exam was ordered and revealed no fetus but the presence of characteristic grape-like clusters in the uterus, and the diagnosis of complete hydatidiform molar pregnancy was made.
The patient was referred to an obstetrician for evacuation and management of this pregnancy. Because diagnosis was made before surgical evacuation of the uterus, a chest x-ray was performed preoperatively. It was within normal limits. CBC, platelet count, PT, PTT, liver function tests, and renal function tests were obtained. An hCG level was also obtained for baseline. Blood type and Rh type were known from her prenatal work-up. The patient did not require RhoGAM.

CASE STUDY 3



Patient C is a married woman, 22 years of age, gravida 1 para 0, at seven weeks' gestation according to her last menstrual period. This is a planned and welcome pregnancy. She called the office with complaints of bright red bleeding, lighter than a menstrual period but requiring sanitary pad protection. She also reported intermittent cramping. She denied lightheadedness, dizziness, nausea, vomiting, or focal pain. Although she had not experienced any nausea or vomiting, she reported continued breast tenderness.
On arrival in the office, her vital signs were obtained. Her height was 65 inches; weight 142 lbs; blood pressure 112/68 mm Hg; pulse 76 beats/minute. She appeared to be in some discomfort from the cramping, but her color was good and she was able to answer questions without difficulty. Upon questioning, she denied any trauma, recent intercourse, or changes in discharge preceding the onset of bleeding. Her last Pap test was done four months previous and was normal. Routine cervical cultures at the time were negative for chlamydia and gonorrhea.
Pelvic examination reveals the following:
    
	External genitalia: A small amount of dark red blood is noted at the vaginal introitus. No lesion, trauma, or lacerations are noted.
	Vagina: Pink, a small amount of dark red, mucinous blood is noted in the vaginal vault. No trauma or lacerations are visible.
	Cervix: Appears closed, pink without exudates or lesion. A small amount of dark blood is noted coming from the cervical os.


Bimanual exam indicated a seven- to eight-week gestation-sized, anteverted uterus, mildly tender to palpation. No adnexal masses were appreciated; the cervix felt closed.
The results of laboratory studies indicated:
    
	Blood type: A
	Rh: Positive
	Antibody screen: Negative
	CBC: Within normal limits
	hCG: 2,400 mIU/mL


An ultrasound examination was performed. An intrauterine pregnancy was noted, with a fetus and fetal cardiac activity of 136 beats per minute. A normal gestational sac was seen consistent with a pregnancy of seven weeks two days. The placenta was low lying but did not cover the cervical os. No subchorionic hemorrhage was apparent.
The differential diagnosis for Patient C includes:
    
	Normal pregnancy
	Threatened abortion


Because the patient continued to bleed, a repeat quantitative beta hCG in 48 hours was ordered. When bleeding is light, it is also appropriate to repeat the ultrasound exam in two weeks to follow growth and viability.
The patient was educated about the warning signs and symptoms of spontaneous abortion. She was encouraged to call with changes in symptoms, including bleeding saturating more than a pad an hour, passage of clots, severe cramping, lightheadedness, dizziness, fever, chills, or any other symptoms that make her uncomfortable.
Two days later, the patient returned to have her hCG repeated. She was accompanied to the office by her husband. Her repeat hCG was 1,500 mIU/mL. She continued to bleed lightly but had not saturated a pad an hour. She denied fever, chills, or passing any clots. Her vital signs remained stable, and she was afebrile.
The pelvic exam was unchanged from two days previous, with the exception of the bimanual examination. Palpation of the uterus was more uncomfortable for the patient than noted in the previous exam.
Patient C and her husband were told that the falling hCG levels indicate a pregnancy loss or miscarriage. Definitive diagnosis was made when the ultrasound revealed intrauterine fetal death, no fetal cardiac activity, and a collapsing gestational sac. A diagnosis of incomplete abortion or abortion in progress was made.
The options of care were discussed with the patient and her husband. They were offered the choices of expectant management, medical management, or surgical evacuation of the uterus. This couple chose expectant management and was sent home with instructions to call if the bleeding saturated a pad an hour, the bleeding became foul smelling, or if she developed fever or chills. Vaginal abstinence was encouraged. The patient was instructed in NSAID pain relief measures but was asked to call if additional pain control is needed. Plans were made for a follow-up telephone call later that week, and the couple was encouraged to call with any questions or concerns. A follow-up appointment was scheduled in two weeks, at which time hCG levels could be measured if indicated, birth control provided, and the patient's grief response assessed.


16. CONCLUSION



Providers in a variety of settings will encounter pregnant persons at various gestational ages who present with bleeding. In some instances, the bleeding will be life-threatening or herald the loss of a pregnancy. In other instances, the bleeding will be from a nonobstetric cause having little impact on health of the patient or fetus. In all cases, a compassionate, systematic, and thorough approach to the evaluation and diagnosis of any patient presenting with hemorrhagic symptoms in pregnancy will improve patient safety, satisfaction with care, and outcomes.
Bleeding in pregnancy can have many causes; only a few of the most common have been presented here in order to prepare providers to better care for patients. An understanding of the reasons pregnant patients bleed, including differential diagnoses, appropriate laboratory tests, imaging studies, and physical evaluation, is vital to ensure that patients receive timely care. Appropriate follow-up and the importance of timely referral are encouraged. Although not all providers in urgent care or office settings will be in a position to make management decisions about the care of the patient, it is important to understand treatment options. Being able to communicate treatment and follow-up information to the patient and her family enhances patient safety by emphasizing the importance of keeping scheduled appointments and following through as recommended. Patients who understand what procedures or treatments may be indicated will be less fearful of attending follow-up appointments and perhaps less anxious about the situation itself.
An actual or threatened pregnancy loss can have a significant and lasting psychologic impact on patients. Identification of those at risk for or presenting with serious post-pregnancy-loss symptoms is a critical tool for providers in office settings and urgent care or emergency room settings. How their losses are dealt with in these settings can set the tone for the remainder of the recovery process. There are many community and online resources available to individuals struggling with these issues (Appendix).
Finally, the availability of a properly trained physician who can promptly evacuate the uterus, respond to hemorrhage or ectopic pregnancy, or facilitate cesarean delivery when necessary is vital to the care for any pregnant patient. Early, timely consultations and referrals are essential.

17. GLOSSARY



Arcuate uterus: An abnormality of the uterus characterized by a mild concave indentation in the endometrial canal at the level of the fundus.
Bicornuate uterus: An abnormality in the uterus characterized by division into two lateral horns. The cervix may be single or double.
Blighted ovum: Fertilized egg that does not complete enough cell divisions to develop a fetus, probably due to chromosomal abnormality.
Cervical polyp: A soft, pedunculated growth extending from the cervical os, arising from the mucous membrane of the endocervix.
Chorionic villi: Structures described as finger-like projections formed as anchors from the embryonic sac to the endometrium. These eventually form the placenta.
D&C: Surgical dilatation of the uterine cervix and curettage (scraping) of the uterine wall for the purposes of emptying the uterus of its contents.
DES: Diethylstilbestrol, a hormone used in the mid-20th century for the treatment of recurrent pregnancy loss.
Ectopic pregnancy: A pregnancy implanted outside the uterus.
Endometritis: Infection of the lining of the uterus.
Gestational age: The estimated age of the pregnancy.
Gestational sac: The fluid filled chorionic/amniotic membranes developed from fertilization of the ovum.
Implantation bleeding: Light spotting thought to occur with implantation of a fertilized ovum into the endometrial lining, usually around the time of the first missed menses.
Parametritis: Infection of the structures adjacent to the uterus, connective tissue, tubal walls, lymphatics and blood vessels, or the peritoneal cavity.
Salpingitis: Infection of the fallopian tubes.
Septate uterus: An abnormality in the uterus characterized by a partial or complete septum dividing the uterus.
Subchorionic: Between the placenta and the membranes.
Succenturiate lobe or bilobed placenta: Two completely separate lobes, one usually more of an accessory lobe, of placenta with blood vessels extending between the two lobes.
Teratogen: Anything that, after exposure, results in fetal death or fetal abnormality.
Unicornuate uterus: An abnormality of the uterus characterized by a functional uterus accompanied by a rudimentary horn of the uterus, although there are many variations of this defect.
Uterine cornua: The very edge of the uterus as it attaches to the fallopian tube. Pregnancies implanting here are ectopic in nature, and their rupture can result in a profuse, rapidly fatal hemorrhage.
Uterine didelphys: An abnormality in the uterus characterized by the development of two entirely separate uteri. There are several variations.
Velamentous cord insertion: Umbilical vessels that branch and divide before reaching the placenta from the cord. The vessels are supported only by membrane and may result in significant hemorrhage if rupture occurs.

18. APPENDIX



PREGNANCY LOSS RESOURCES



This section provides a partial listing of resources available to patients, families, or healthcare providers seeking support and/or information regarding pregnancy loss. Local support groups can be found in many medical centers and phone book listings.

          Centering Corporation
        

          https://centering.org
        
(866) 218-0101
A corporation providing books and workshops about grief.


          The Compassionate Friends
        

          https://www.compassionatefriends.org
        
(877) 969-0010
National self-help organization offering support after the death of a
          child.


          Hope After Loss
        

          https://www.hopeafterloss.org
        
(203) 782-4330
A global information source for perinatal health, loss, and bereavement.


          March of Dimes
        

          https://www.marchofdimes.org
        
Organization with references and support information on pregnancy and newborn
          loss.


          SHARE Pregnancy and Infant Loss Support, Inc.
        

          https://nationalshare.org
        
(800) 821-6819
Nondenominational group offering support to those touched by the death of a child
          through pregnancy loss, stillbirth, or newborn death. More than 130 chapters
          worldwide.


          Babies Remembered
        
Wintergreen Press

          http://wintergreenpress.org
        
(952) 476-1303
Published materials for grieving families.
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